
NUCOGERSfiiACK 


In 

and Cjmntuia 



u Tube 


OVER 50, 


I Everyman's Car-Radio Set — Public - Address and ''Universal" Radio Tuner 
Characteristics with the "Ray" Tube — Service Man’s Coil Tester 


RADIO MEN READ RADIO-CRAFT MONTHLY 


boat 


J- Smith 


RADIO 

repairs 


See Page 9 




















smATu»i*L!Ll" 





ONLY 

I Down 

$4.14 FOR 7 MONTHS 


07 

SET NEW 

PERFORMANCE RECORDS! 


Actual tests prove SUPREME 2" OSCILLOSCOPES 
far superior, more accurate, have four times larger 
screen area than the 1" kind! 


SUPREME'S new 2'' Oscilloscopes have created a sensation! In 
performance! In price! In value! And no wonder! Imagine a 2" 
Oscilloscope, actually using a 2" cathode ray tube (not a magni> 
fying arrangement), that gives four times more effective screen 
area than the 1" kind—and yet costs even less than the average 
U- Oscilloscope! In addition, you get extra, exclusive features 
found in no other instruments of similar price. What*s more— 


for less than 1 3c per day you can own one of these new 2'' 
Oscilloscopes. This small amount is not for the life of your 
instrument but only during the few' months jhat you are paying 
for it on SUPREME’S S. I. C. time payment plan—the world’s 
easiest installment terms! Remember—one of these new 2'^ 
Oscilloscopes will cost you /^ss than your cigarettes! See your 
parts jobber today! 



PROOF TriArcANT SB 




JUDGE THESE COMPARATIVE PHOTOGRAPHS YOURSELF! 


This sidc-by-side comparisort shows the same illustration reproduced 
both in 2"' and t" size. It portrays the demodulated output of the SU¬ 
PREME Model 580 Sixnal Generator, obtained with a SUPREME 2"' 
Oscilloscope which Contains an actual 2" size tube (not a maKnifytnx 
arrangement). Carrier frequency 600 kilocycles amplitude modulated 
at 400 cycles. Oscillogram made with vertical plates connected across 
demodulator stage load resistor of superheterodyne receiver, judge for 
which is clearer, more distinct, and which will gi^e a more 
ng. You'll place your vote for the 2" size! 


MODEL 530—2" OSCILLOSCOPE 

8 EXCLUSIVE features found In no other 
instrument of simitar price/ 

1. The only 2” Oscilloscope at this price! 

2. Exclusive SELECTIVE RETURN SWEEP ELIMINA¬ 
TOR for inclusion or refection of power supply frequency 
return sweep! 

3. Exclusive UNI-CONTROL allows separate control of 
two Mtentiometers from one shaft protrusion on the 
panef! 

4. Exclusive ANTIQUE BRONZE PANEL! 

5- Exclusive LIGHT WEIGHT and SMALL SIZE! 

6. Exclusive ’’POWER ON ' INDICATOR lamp! 

7. Exclusive MAXIMUM FUNCTIONS with MINIMUM 
number of PANEL KNOBS! 

8. Exclusive FLEXIBILITY OF CONTROL FUNCTIONS! 


SPECIAL LOW INSTALLMENT TERMS ON SIGNAL 
GENERATOR^OSCILLOSCOPE COMBINATION 


MODEL 535—2'^ OSCILLOSCOPE 

10 EXCLUSIVE features found in no other 
Instrument of similar price/ 

1. The only 2" Oscilloscope at this price! 

2. Exclusive RETURN SWEEP ELIMINATOR fot com¬ 
pletely removing high frequency linear sweep return! 

V Exclusive SELECTIVE RETURN SWEEP ELIMINATOR 
for inclusion or rejeaion of power supply frequency re* 
turn sweep! 

4. Exclusive SNAP-LOCK SYNCHRONIZER/or positive 
interlock between linear time base and incoming signal— 
Range 15 cycles to over 500 k.c.! 

5. Exclusive UNI-CONTROL allows separate control of 
two potentiometers from one shaft protrusion—Grouping 
of controls eliminates groping for controls! 

6. Exclusive ANTIQUE BRONZE PANEL! 

7. Exclusive ^MALL SIZE and LIGHT WEIGHT! 

8. Exclusive MINIMUM number of PANEL KNOBS con¬ 
trol MAXIMUM number of INSTRUMENT FUNCTIONS! 

9. Exclusive ’POWER ON” INDICATOR lamp! 

I o. Exclusive FLEXIBILITY OFCONTRPL FUNCTIONS! 



SOLD ON SUPREME S. 1. C. TERMS-THE WORLD’S EASIEST INSTALLMENT TERMS! 


SUPREME INSTRUMENTS CORPORATION 

GREENWOOD, MISSISSIPPI 
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BILL, VOURE always 
■POOLING WITH RADIO-- 
OUR SET WON'T 
WORK — WlUL 
YOU fix IT 1 


i’ll try, MARY, 

I LL TAKE IT 
HOME tonight . - 

'/"f 


1 CANT TINO OUT 
WHAT’5 WRONG 
GUESS I'LL MAKE A 
TOOL OP 
MYSELP 
WITH MARY 


HELLO. BILL-GOT A 
^TOUGH ONE 


) 


t£T ME 

HELP YOU 


f hello Joe-WHERE' ve 
YOU BEEN LATELY- 
AND WHERE PID YOLl 
LEARN 

ANYTHING. ; 

ABOUT U 
RADIO? ^ 


\ 




WERtS TW£ TROUBLt.’&lU, IN THE 
f IRST \M AMPLIPICATION 5TA6E. I 
LtATiNEO THAT TEST EVEN BETORE 
I STARTED TAKING THE COURSE, 
ailL. IT'S 'PESCBlBED IN A 
TREE LESSON WHICH THE 
•NATlONAU ‘RADIO INSTITUTE 

rr\ sends you when 

} \ YOU mail a 
^ ^ COUPON Tf^orw 
ONE OF THt\R AOS 


f rv6 seen their ads 

BUT 1 NEVER THOUGHT t 
COULD LEA'RN radio AT 
HOWEI’LL 
MAIL THEIR 
COUI>ON RIGHT 


9 


I'M CONVINCED NOW THAT THIS 
COURSE IS PRACTICAL AND 
COMPLETE. I'LL ENROLL NOW 

-s 






IVE been STUCTYING radio AT HOME. BILL. 
WITH THE national RA0\0 INSTITUTE, YOU 
OUGHT TO TAKE THEiRCOURSE. I'VE GOT 
A GOOD RADIO JOB NOW. LETS MAKE A 
CIRCUIT plST^BANCE TEST-STARTING WITH 
THE AUDIO OUTPUT STAGE 

and testing every stage 

rx RIGHT BACK TO THE 

/ Antenna, listen for 
THE CLICKS WHEN I 
TAP THE GRID LEAPS 




WHER£ 
DID YOU learn 
that TEST? ITii 
A GOOP ONf 










AVIATION RADIO. POLICE 
KAOlO, TELEVISION. 

ELECTRONIC CONTROLS' 
RADIO IS SURELY GOING 
RLACES. AND THE 
national RADIO 

INSTITUTE HAS TRAINED 
♦4UNPREDS OF MEN 
TOR JOBS IN RADIO 


YES, I WILL SEND YDU MY U 550 N 
ON RADIO SERVICING TIPS 

VM K E TO SHOW YOU HOW mtACTKAL 
1 r KfcE tT tS TO TRAtN AT HOME 

FOR A OOOD RADiO JOB 



YOO CEfLtAiNLY KNOW 
PAOiO. SOUNDS A«; 
COOP AS THG pay 
I BOUGHT ir. 


Thanks! if certainly is 

easy to LEARN RAPiO THE 
N.R.l. WAY. I STARTED ONLY 
A FCW MONTHS A60. ANO I'M 
ALKtADY MAKING COOP MONEY. 


I HAVE TRAINED MANY MEN TO START 
A SPARE time or FULL TIME 
RADIO SERVICE BUSINESS 
WITHOUT CAPITAL 

Po joji want to niako in<»re money? I’m so sure tliat I Can 
rriiiii 3 'ou ai home In your share time I<>r a Rood Uadlo 
Job that ITI send you a sample Icssoti absolutely FIlFK. 
Kxamine It. reiid It. soo fur yourself how easy It is to 
understand eycn if you’ve never had any tcrinilcaJ ex- 
pei'lcnec or training. 

Many R.idio Experts Make 
$30. $50, S75 a Week 

Radio hroadoasting stuMona employ encinecrs, opcr.'itnrx^ 
station manaRcrs uad pav up to $r<.000 a year Rpare time 
Uadto sot sorviclag pays tis intieh as $200 to $500 a ye.ir. 
Full time Radio serviring pay as much as $J0. $50. 

$73 a week. Many Radio K\peris own and operate their 
own full time or i^art itmo Radio .sales and service husl- 
nesses. Radio manufacturers atui jolihors employ te^^ters. 
Jnspcriois. foremen, engineers, servicemen, having up to 
$6.000 a year. Radio operators on BliiPs get good pay 
and see the w^orld besides. Autoniohile. iwllee. aviation. 
eornm<’i'Cial. Radio, and loud speaker systems offer goo<l 
oPiHirtunitiet now and for the future. Televi.siosi hromisci 
many good jobs smo. Men I Lave trained aro lioldJng good 
jol)s in all iheso branches of Radio. 


J. E. SMITH. President 
National Radio Institute 


nient and slwv y'Hi bow 
to ronduet expel biients and 
build rlreuils which illir • 
trate Imlmitant Radio prinrlpTes. My training 
practical Radio eMierienee wliile kaniing. 


FREE-—Mail Coupon. 


Get My Lesson and 64-Paqe Book 

In nddilion D my S.niiple I.e<.- m. I w.ii siiid you uiv 
Cl-imgc Honk, ’ RIjIi Rewards in Radi' ' Rotli are free 
to any fellow over IG years old. My IhkiIs desei ibi.« Radio’^ 
f-pare time and full lime ohporluniile.s nnd tliuve mming 
in Teleri.sion; tells about my Training h. R.TII ind 
Television; tells atKiul my Monev* Rack xereement; slnnrs 
you artiial letters from mcn I have tr.iined. tpUlnw* what 
Find out vriiat Uadro offers 
YOU! M.ML rilK fX>tM-ON In an envelope, or paste it 
on a penny ixi-trarvl NOW! 



OH Bill- im so 
GLAD I ASKED YOU 
To Fix OuR RADIO. 
IT GOT YOU STARTED 

Thinking about 
radio as a career, 
ano now you re 

GOING AHEAD 
^0 FAST 1 


OUR WORRIES are OYER. 
I’M making good money 
NOW, AND THERE'S A 

BIG future ahead 
For us in 
RADIO 


Deirt. 7f;\ 
Washington, I). 


E. SMITH, Pre.sideiit 
National Kndio Institute 


C. 


Many 


Make $5. $10. $15 a 
Extra In Spare Time 
While Learning 


Week 


Practically every neighborliood nee<lii 
a gcii>d spare time serviceman. Tlie 
du.Y you enroll I start sending you 
Extra Money Job Slieet.s. Tliey show 
.Vou bou to do Radio Repair job.s 
that you can cash in on quickly. 
Throughout yaur training 1 send you 
Plans and ideas that have made good 
sParo umc money- from $200 to 
$500 a year—for hundreds of fel,- 
lows. 1 Send Vou special Radio eouip- 






J. E. SMITH, rre«iilent. Dept. 7<t\ 

National Radio Institute, Washington, li. C. 

De.'ir Mr. Smitli; Without oldiRation. send me a sample lesson and 
your free book about the spare time and full time Kadio opportunities, 
and how 1 can train for them at home in spare time, (IMease vritc 
Plainly.) 

Name ..... Arc. 


Address 


City 


State 


. 14x1 


1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

J 


Please Say That I'oie 5at<; If iv Uadio-Ckaft 
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THE AUGUST TELEVISION 
NUMBER 

Whether or not you are interested in the newest tele¬ 
vision ideas here and abroad, we are sure you will want to 
read the many articles on radio reception, electronics and 
public address in August RADIO-CRAFT. Although this 
Issue Is our annual Television Number it also will contain 
articles on many other topics. 

Read about— 

A New Television Advertising Sign 
A Cathode-Ray Aviation "Safety" Loop Antenna 
A 2-Tube Carrier Interphone 

—in August RADIO-CRAFT. 
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YOUR RADIO 
JOBBER OR 
FAVORITE MAIL 
ORDER HOUSE 
SELLS GERNSBACK 
SERVICE MANUALS 
AND HANDIBOOKS 


“SERVICE MEN KNOW HOW VALUABLE 
GERNSBACK RADIO MANUALS ARE” 

Over 90,000 Gernsback Official Radio Service Manuals 
and Handibooks are in Use Today — They Must Be Good! 

Since 1931 radio men have boup:ht Gernsback OFFICIAL RADIO SERVICE MANUALS—and today 
they are being purchased by more and more men for service work. The authentic niaterial, easily 
accessible diagrams and complete service data make theni invaluable to active and alert radio Service 
Men. a Gernsback Manual with you on a service job, there's time and profit lost. Your service 

kit or laboratory is incomplete without all the Gernsback OFFICIAL RADIO SERVICE MANUALS, 



1936 OFFICIAL RADIO SERVICE MANUAL 

Just packed with service data of sets manufactured 
during HUiS, and 1^36. There are SCHEMATIC 
DIAGRAMS of over 1.500 manufactured receivers 
showing speaker connections, power-transformer con¬ 
nections, R,F, and I.F, coil connections, phonouranh 
connections, and other information. On all set dia¬ 
grams, with few exceptions, the I.F, i^eaks are in<li- 
cated. also socket connections. Notes on alignment 
procedure are printed with the diagrams, also for 
over 80% of the sets you will find OPERATING 
VOLTAGES. Assembly diagrams show the relation¬ 
ship of separate units to each other. A complete 
index of TRADE NAMES and their respective manu¬ 
facturers is to be found in the 1936 Manual. A COM¬ 
PLETE TUBE CHART includes information on hun¬ 
dreds of tubes. A LARGE CUMULATIVE INDEX 
contains all sets printed in the 1931, 1932, 1933. 1934. 
1935, and 193G Manuals. 

1,200 PAGES * OVER 2,500 ILLUSTRATIONS 
Looseleaf Binder — Stiff, Hard Covers 
Size 9 X 12 Inches * Price S7.00 


OFFICIAL RADIO SERVICE HANDIBOOK 

Here’.s the sensational new book on servicing. It is 
edited by J. T, Bernsley, well-known radio service 
authority. It covers over 500 radio topics and gives a 
complete description of the “Magic Eye.“ Contains a 
special section of 250 pages of Operating Notes. The 
book covers: Circuit Theory and Analysis: Modern 
Servicing and Test Equipment: Practical Short-cuts 
in Trouble Shooting and Repairs: Specialized Receiver 
and Installation Data: Modernization and Conversion 
Data: Social and Economic Problems of Service Men: 
and Operating Notes and Practical Data Listings. 

OVER 1,000 PAGES * OVER 1,000 
ILLUSTRATIONS 

Beautiful Linen, Gold-Stamped Cover 

Size 6x9 Inches * Price $4.00 


1935 OFFICIAL RADIO SERVICE MANUAL 

This edition is well noted for containing schematic 
diagrams and service notes for many older receivers. 
The volume is printed on a special “Bible Stock’* and 
contains over a thousand pages, still it is only 1V« 
inches thick. Conveniently rolls to fit into your pocket. 
Contains a vast amount of information on all-wave 
receivers, P. A. equipment, midget sets, auto-radio 
receivers, and test fKiuipment. 

OVER 1,000 PAGF^ ♦ OVER 3,000 
ILLUSTRATIONS 

Looseleaf Binder — Flexible, Leatherette Covers 
Size 9 X 12 Inches * Price $7.00 


1932 OFFICIAL RADIO SERVICE MANUAL 

Here is the volume which shows a step-by-step analysis 
of how to service any receiver. It is one of the early 
editions and covers many old sets. 

OVER 1,000 PAGES ♦ OVER 2,000 
ILLUSTRATIONS 
Looseleaf Binder, Flexible Covers 
Size 9 X 12 Inches * Price $5.00 


1934 OFFICIAL RADIO SERVICE MANUAL 

This manual contains values of I.F. transformers on 
superheterodyne receivers, valuable tube data, complete 
list of American Broadcast stations, free question and 
answer service,service material and schematic diagrams. 

OVER 400 PAGES * OVER 2,000 
ILLUSTRATIONS 

Looseleaf Binder — Flexible, Leatherette Covers 

Size 9 X 12 Inches * Price $3.50 


1931 OFFICIAL RADIO SERVICE MANUAL 

This is the first complete radio Manual published. It 
contains a comprehensive course for servicing radio 
sets. This course is invaluable not only to Service Men, 
but everyone interested in radio. 

OVER 650 PAGES (Including Supplements) 
OVER 1,500 ILLUSTRATIONS 
Looseleaf Binder — Flexible, Leatherette Covers 
Size 9 X 12 Inches • Price $4,50 


1933 OFFICIAL RADIO SERVICE MANUAL 

The 1933 Manual features pictorial views of hundreds 
of commercial receivers w’ith additional schematic 
diagrams, location of parts on chassis, values of inter¬ 
mediate frequencies, values of resistors and condensers 
and other valuable information for Service Men. 

OVER 700 PAGES * OVER 2,000 
ILLUSTRATIONS 

Looseleaf Binder — Flexible, Leatherette Coiners 
Size 9 X 12 Inches * Price $5.00 


1935 OFFICIAL AUTO-RADIO 
SERVICE MANUAL 

OVER 210 PAGES ♦ OVER 500 
ILLUSTRATIONS 

Looseleaf Binder — Flexible, Leatherette Covers 

Size 9 X 12 Inches * Price $2.50 


1933 OFFICIAL AUTO-RADIO 
SERVICE MANUAL 

OVER 250 PAGES ♦ OVER 500 
ILLUSTRATIONS 

Looseleaf Binder—Flexible Leatherette Covers 
Size 9 X 12 Inches * Price $2.50 


Clip Coupon and Mail to RADCRAFT PUBLICATIONS, INC., 99 HUDSON ST.. NEW YORK. N, Y, 


RADCRAFT PUBLICATIONS, INC., 99 Hudson 

Gentlemen: Enclosed you will find my remittance of $. 

for which you are to send me* POSTPAID, the Hook or Manual 
which I have indicated at the right by a cross ixi in the panel. 

Name .. 


Address 


City . State . , . . 

(Send remittsfiee in form of check or money order: register your 
letter if you send cash or unused U. $. Postage Stamps). 


Street. New York, N. Y. RC-717 

□ 1936 Official Radio Service Manual @ $7.00 

1935 Official Radio Service Manual @ $7.00 

1934 Offleial Radio Service Manual ® $3.50 

1933 Official Radio Service Manual ® $5.00 

1932 Officiai Radio Service Manual ® $5.00 

1931 Official Radio Service Manual ® $4.50 

(Including Supplements) 

1935 Official Auto-Radio Service Manual 
® $2.50 

□ 1933 Official Auto-Radio Service Manual 

® $2.50 

□ Official Radio Service Handibook ® $4.00 


I 


n 

□ 

n 

□ 

□ 

□ 


book ® $4.00 j 


Flease Say That You Saw It in Radio-Craft 
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The First Th ree Installments 

OF VOLUME 7 OF THE OFFICIAL RADIO SERVICE MANUAL 


ARE NOW READY! 


YOU DON’T HAVE TO PAY A PENNY 
IN ADVANCE FOR YOUR COPY OF VOLUME 7 OF THE 
GERNSBACK OFFICIAL RADIO SERVICE MANUAL! 


S END for Volume 7 of the GERNSBACK Official Radio Service Manual 
today. You can make use of it every day in your service work—and pay for 
it while you’re using it. Three easy ways to get this new Manual are outlined 
in the coupon below. Two of the plans save you money. Don’t delay—clip the 
coupon—fill it in and mail today. Within a few days you will receive by mail 
the firstf second and third installments of radio’s newest service Manual. 

Here are the highlights of VOLUME 7 



OVER 

1,800 

PAGES 

★ 

OVER 3,000 ILLUSTRATIONS 
* 


PUBLISHED SIMILARLY TO A MAGAZINE 

The OFFIOlAl, R.M>10 SEUVTCF, XIANTAI/ (Volume 
7) is briitf published In twelve Installmentc—one 
installment beinK mailed every monUi to oubscribero. 

DEFERRED PAYMENT PLAN 

This new &Ianual will be sold on the deferred payment 
plan. I'omplete details of thlR "])aya8*yoU‘Complle*your' 
manuar* plan appears in coupon. 

150 PAGES OF SERVICE DATA 

la sent to you otott mnnth. Each InataUment will 
never be leaa than 150 throuehout the year. 

MANUAL OF OVER 1^00 PAGES 

The total amount of serrire data which you have 
received during tho year exceeds any other service guide 
published. 

CUMULATIVE INDEX EACH MONTH 

Tlie Index accompanying tho drst installment lists 
all sets which appear bi tliat section; the index mailed 
with the second installment Hsts seta appearing in 
both the tirst and secoiul initailments, and so on. You 
fllscard the larerious Index and use Uie new otie furnished 
with each Installment. With the final, twelflli Install' 
uient. the Master Index whldi you receive will cover, 
TX>t only the set data you received during the entire 
year's monthly service (which coiistitulea Volume 7). 
but. in addition, the sets listed in every GICitNSUAC^C 
OFFICIAL RADIO SKRVICT-: MANUAL since 1031. 

OVER 3^000 ILLUSTRATIONS 

The largest compilation of complete wiring diagrams, 
schematics and charts ever included in a single volume 
of any radio service Manual. 

OVER 1,200 DIFFERENT MODELS 

More wiring and schematic and other servicing diagrams 
wilt be included in Volume 7 than In any other Manual. 
At least i.200 different models wiii be covered. 

ALL FRESH MATERIALS—NO REHASH 

And. most important, there will he no duriicatlon of 
any material. In Volume 7 you will find material which 
hss never appeared previously in the first six volumes. 


MANY 1938 MODELS TO BE INCLUDED 

At the end of a year's service <12 months), subscrib¬ 
ers receive service data and diagrams on many advance 
1938 models. This material would ordinarily appear In 
the 1939 &Uiieii of the MANUAL. 

NEW SERVICE DATA EACH MONTH 

Tills new plan permits you to have In your possession 
service data jutil releaaed. rrevlously. the material was 
a year old or more when it reacheil S^u. Scrvlro dat» 
on oider receivers never before published Iti any other 
of the Gernsback Manuals, will be included in Volume 7. 

COMPLETE SERVICE DATA 

Data Includes such valuable Information as I. F. peaks, 
operating voitages. alignment prtHvdure. chassis and tube 
•OT'ket la.votit!i. values of componenta. llita of parts, and 
other vitally important service hints. 

SERVICE DATA AND DIAGRAMS 
NOT LISTED ELSEWHERE 

A considerably large Portion of the data appearing In 
the monthly installments will not be found In any other 
radio service Manual . . at least not for some time to 
come. This i$ an outstanding advantage of this new plan. 

SIMPLE TO INSERT EACH INSTALLMENT 

You literally *‘slap** them In . . . one installment on 
top of the other . . . without any fuss of arranging the 
pages numerirally. alphabetically or otherwise. You 
meieiy upon tim binder and. with one single motion, 
still the entire group of pages over the steel binding 
posts. You don’t remove the pages thereafter, they stay 
in the binder for goed. We’ve done all the filing work 
for you. . . . That's all there Is to It! Tho specially 
complied cumulative index (which you receive with each 
Installment) does the rest. This index shows at a 
glance where any required Information can bo found. 

EQUIVALENT TO TWO 
REGULAR SERVICE MANUALS 

since tlie sets covered are those manufactured during the 
latter part of 1930. all In 1937 and many in early 1938. 
The second year (starting April, 1938) of this inontlUy 
service will begin with sets manufactured during 1938. 
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RADCRAFT PUBLICATIONS, INC. . 99 Hudson Street • New York, N. Y. 

Please enroll me an a aubacriber to Volume 7 of the GERNSBACK Official Radio Service Manual and atart 
aending me immediately the inatattmenta. I have marked below the plan which 1 prefer. 


RC -737 


PLAN NO. 1 

I—1 I cnrlosc $10.00 herewith, for 
'—' which send me immediately. FREK 
OF t'HAROE. a heavy, stiff binder, 
and the flr$t tlirce installments. Send 
me thereafter for nine ttmsecuiive 
months commencing July 1. 1937, 

regularly once a month, an average 
of ir.n page< of Volume 7 of the 
OFFUTAL RADIO SERVlCF, MAN¬ 
UAL. These pages can be immediately 
filed into tho himler. Roth (he binder 
and tho monthly pages arc mailed to 
me Postage PI(KI’.\1I). Total cost: 
$10.00. THIS PLAN SAVES ME $2.00. 


PLAN NO. 2 

□ X enclose $3.50 herewith, for which 
send me Immediately, FREE OK 
(TLAItGK, a heavy, stiff binder, ami 
the first three installments. Send 
me thereafter commencing July I, 
1937, regularly once a month for 
nine conserutlve memths, an average 
of 150 pages of Volume 7 of the OFFI¬ 
CIAL RADIO SBRVKTE MANUAL. 
After I have received the 3rd. 6th and 
9th insUllnient. you are to bill me 
for $2.50 In advance for tho ooming 
quarter making the total cost for Uie 
year's service $11.00. THIS PLAN 
SAVES ME $1.00, 


□ 


PLAN NO, 

1 pay nothing in advance. F,acli 


1 month an average of I5p pages of 
the OFFICIAL RAl>IO WERVirF. 
MANX^.\T, will be delivered to me. 
I pay postman $1.20 plus a few centa 
for C.O.D. cliargos each month for 
ten months. The eleventh and twelfth 
Installments of the subscription will be 
delivered to roe FRKP: OF CILVRGE. 
You Prepay Fhippiug charges on all 
installments mailed to me. With the 
tenth installment send me F1U3C OF 
CHARGE a heavy, stiff binder. 


□ I want the binder sent 
wltli tlw first installmenl, 
and will pay postman a total of 
$2.40 Plus a few cents for C.O.D. 
charges and $1.20 Per month for 
eight omaenitivo months there¬ 
after. I'wdcr this plan, the tenth, 
eleventh and twelfth Installments 
aro delivered to me FREE OF 
CHARGE. TOTAL COST LTI- 
DFR TmS PLAN fI2.00. 


NAME .ADDRESS .CITY .STATE . 

Send remittance by check or money order. Register your letter if you send cash or unused U.S. Piistago Stamps. 


Please Say That You Saw It in Radio-Craft 
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_SEgVCCE MAN DEAIEB ROMOTHICIAW 

“Takes the Resistance out of Radio” 
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MODERN RADIO SERVICING 

An Editorial by HUGO GERNSBACK 


W HEN CLOCKS first were made, several centuries 
ago, they were constructed mainly of wood and most 
of the wheels as well as almost everything else con¬ 
nected with the clock, outside of the heavy lead 
weights, was also wooden. Such clocks had few parts and 
consequently any bright young man who knew something 
about mechanics had little trouble in repairing such clocks. 
But clocks kept on getting more complicated as time went 
on, and soon they were made entirely of metal. A little later 
on we had pocket watches, huge cumbersome pieces, that 
made good mechanics necessary but soon we had watch¬ 
makers and repair men who serviced and repaired such im¬ 
proved watches. More recently, timepieces have kept on 
getting more and more complicated, at the same time becom¬ 
ing smaller in size; no ordinary watchmaker of olden times 
could possibly take such a watch apart and put it together 
again, much less repair it, intelligently. Finally, when we 
have as we do today a watch which is smaller than a dime 
and which the ladies wear on their finger rings, it is easy 
to understand that only an A-1 watchmaker could possibly 
service and repair such a timepiece where it takes a good 
magnifying glass to even see some of the exceedingly fine 
pieces of its mechanism. 

This parallel can be used in good stead in the servicing 
industry today. There was a time when any bright youngster 
with a pair of pliers and a screwdriver could service a radio 
set because after all they were still rather crude. But radio 
sets, the same as fine watches, have traveled on a parallel 
course of revolution. 

Thus we find that radio sets are becoming more com¬ 
plicated every month. If you look at the underside of a 
chassis of a 1937 model radio set, it immediately becomes 
apparent that the old-time repair man could no more service, 
intelligently, such a radio set than a blacksmith could repair 
a ladies’ wristwatch. Every available fraction of an inch is 
literally crammed with radio parts which themselves are 
getting smaller as time goes on. There is a bewildering array 
of colors stamped into the radio parts and often an equally 
bewildering array of colored cabling of the connection wires. 
Variable condensers, potentiometers, and other moving parts 
are built in such a manner that it takes an expert mechanic 
to handle them. Then we have the new dials, fearfully com¬ 
plicated in many ways, not only as to mechanisms but they 
are lighted by means of various electric pilot lamps, further 
complicating the radio set. Other sets with remote control 
call for still greater mechanical ingenuity and for still 
greater precision in workmanship. 

I could go on at length to mention all of the complications 
and the great complexity of the modern radio set, but it all 
brings us to the same conclusion, that is, the modern radio 
set can no longer be serviced by a novice or even by a second- 
grade Service Man. It takes more than an ordinary radio 
man to do the modern radio set justice. He must not only 
be an expert in radio, but he must be a good mechanic as 
well. He must know something about physics, and he must be 
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a judge of the various materials which go into the manufac¬ 
ture of radio sets. And frequently, it happens that even a 
good Service Man must call in an associate in trying to 
properly and intelligently service a modern radio set. One 
may be an expert in radio, while the other may be a mechani¬ 
cal expert, and often both join in the labor when the set is 
in the shop, in order to properly service it. 

And let no one think that radio sets are becoming less 
complicated. Neither watches, automobiles, nor typewriters 
became simplified as time went on, all became more complex, 
all more difficult in servicing, with each succeeding year. 
You may therefore expect radio sets to continue getting more 
complex as time goes on because more demands are made 
upon radio sets now than ever before. Only a few short 
years ago, people knew nothing about tone control, short 
waves, automatic tuning, remote-control operation, finger- 
hole-dial tuning, etc., whereas most modern sets have these 
improvements and many others besides. The sets of tomor¬ 
row will be far more complex and even the best scientific 
prophet cannot foretell how far this development will go. 
Thus, for instance, one of the adjuncts which will surely be 
added in the near future to our radio sets will be the radio 
applause or radio voting feature, whereby it will be possible 
for station owners to know how many sets are either on the 
air tuned in to their station or how many are voting for a 
certain radio program. 

What has all of this to do with servicing? Simply this, 
that as time goes on servicing will not be the cinch it was 
years ago. It will call for radio-mechanics of the highest 
order, and this also fortunately for the radio servicing in¬ 
dustry spells the death knell of the radio “gyp artist, who 
could repair a set for fifty cents.” Unless the modern radio 
Service Man is well-equipped with instruments, he will be 
afraid to service a complicated radio set for fear that he will 
not be able to repair it at all. Of course, it is possible that we 
will always have that type of petty-radio larceny man, who 
when called in to service a radio set finds that the aerial 
wire has been disconnected from the binding post of the set, 
and he charges two dollars for some imaginary trouble. 
Or his brother in petty-crime, who tells his customer that 
all of the tubes are blown out, when as a matter of fact there 
is nothing the matter with them and perhaps only one of 
them has a bad contact. 

I believe the time will come when no radio owmer will be 
foolish enough to trust his set to every stray Service Man 
who isn’t known in his community, because the owner will 
be afraid to trust a set to any one unless he is generally 
known to be thoroughly reliable. 

Good Service Men will not be worried about the increas¬ 
ing complexity of radio sets because they have learned 
through long experience how to handle any situation that 
may arise. As for radio service gyps, we believe that their 
days are counted and it will not be long before they are 
automatically eliminated. 
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The Memnoscope "remembers'' electrical impulses. 


MEMNOSCOPE—AN 
ELECTRICAL BRAIN 

A n oscilloscope* a camera 
(the two units conihitied 
constituting an oscillo¬ 
graph) and a peculiar motor-driven 
commutator having 147 separate seg¬ 
ments each of which forms a tiny con¬ 
denser were used, last month, to demon¬ 
strate the possil)ilities of making elec¬ 
trical devices “rememher^* electrical 
currents, in very much the same way as 
the human brain remembers. 

The device, calletl the Memnoseope, 
was dev(‘lo])ed by the Westinghouse Re¬ 
search Labs, for recording trouble in 
Igniti on tubes which convei’t A.C.toD.C. 

In action, the commutator of the 
Memnoscope is coupled by means of a 
coil to the circuits from the Ignitron, 
The commutator is revolved at a fast 
rate, and thus, each segment retains an 
image of a small portion of the current 
picked up in the coil, until it reaches a 
i>rush which draws off the charge. This 
charge is used to open the shutter of a 
camera focused on the end of a cathode- 
ray oscilloscope. Any failure of the 
Ignitron can thus be seen. 



NAVY DEVELOPS 
RADIO SPY” 

I N a request before a Con- 
gre.ssional Committee for 
appropriations, last 
month, the U.S. Navy disclosed the de¬ 
velopment of a ‘'radio spy” by which 
enemy warships can be located or 
tracked over long distances at sea. 

Rear Admiral Harold G. Bowen, en¬ 
gineer-in-chief of the Navy declined to 
make public details of the equipment—• 
but it is suspected that the system uses 
micro-waves which are reflected by the 
distant vessels. 

Flash!—While on the subject of 
secret inventions, it has been learned 
from a reliable .source that a certain 
West Point Cadet has invented a means 
by which the entire short-wave spec¬ 
trum can be blanketed with interference 
during war times, to prevent the use of 
those waves by the enemy for communi¬ 
cating purposes. The system has been 
tried on a small scale at the West Point 
radio station with line success! 

THE RADIO 
REFRIGERATOR 

A NP^W kink in merchan¬ 
dising was introduced, 
last month, with the in¬ 
troduction of a combined electric refrig- 
(■rator and radio receiver, by Crosley. 

The new unit contains the usual 
white refrigerator box, with all its gad¬ 
gets and refinements—but the top, 
which is entirely separate and simply 
rests on the top of the refrigerator 
proper, is fitted with a 5-tube A,C. 
broadcast band receiver. 

It has been said that GO per cent of 
the housewife*s time is spent in the 
kitchen, and from this statement the 
power of this refrigerator-radio scheme 
as a sales argument can be realized! 


BROADCASTING 

FLASHES 

I N a series of conferences 
with the Treasury depart¬ 
ment, a plan drafted by 
F.C.C.’s Commissioner George Payne to 
tax broadcasting stations on the basis 
of their power was “whipped into shape” 
for the House of Representatives, 
Observations at the Mount Wilson 
Observatory indicate that the energy 
which causes fade-outs on the short¬ 
wave bands which has been attributed 
to Sun spots, conies from the Sun with 
the speed of light—-or in other words, 
takes about 8 minutes to reach the 
earth. 

The W.E. Co. ])laced a new program 
amplifier for radio stations on the mar¬ 
ket, The new unit features an automatic 
volume limiter (a type of reverse 
A.V.C.) which prevents over-modulation. 
The Government of India, in install¬ 
ing new broadcasting stations in Cal¬ 
cutta, Delhi, Bombay and Madras de¬ 
cided to use 10 kw. short-wave trans¬ 
mitters because of the very bad static 
conditions on the broadcast band in that 
part of the world. To satisfy those few 
people using broadcast band sets, small 
200 W. transmitters are re-broadcasting 
the short-wave signals—which is the 
reverse of the conditions in the U. S, 

CRYSTAL MIKES 
CHECK VIBRATIONS 

A new use for piezo crys¬ 
tals was announced 
last month by a well- 
known maker of these units. By mount¬ 
ing spc^cially cut crystals on a propeller 
lilade and using very fine leads with slip 
rings for connection, the torsional and 
bending strains due to vibration of the 
blade in motion can be detected. 

Thus radio promotes airplane safety. 



Above, pieio crystals record strains and torsions In airplane propellers. Left, the housewife will appreciate 
this addition, of a 5»tube radio receiver "section," to the electric refrigerator. 


0 


6 


RADIO-CRAFT for JULY, 


1937 



















iiiiiiMiiiHiiiiuiiiiiiiiniiiitiiiiiiJiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiitiiiiiiiiittiiiiiiiiitniiiHiiiiiiiiiiiiiniiiiiiiiiiinuiiiiiiiiNiiiiiiiiniiiniiiiiiiiiniiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiiuiiiiiiiiiNiiiuiiiiiiiiiiiiiiiiiiiiiitiiniiiiuiiiiiiiiiiiiiiiiiiiiuiiu 


IN REVIEW 
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Radto is now such a vast and diversified art it becomes nec¬ 
essary to make a general survey of important monthly de¬ 
velopments. RADIO-CRAFT analyzes these developments 
and presents a review of those items which interest all. 


TELEVISION 
IN THE NEWS 

C BS, not to be outdone by 
the efforts of NBC in the 
television field, made ap¬ 
plication to the F.C,C. last month, for 
permission to construct combined tele¬ 
vision and sound transmitters at the 
top of the Chrysler Building in New 
York. The station will equal the power 
of the television .station now being con¬ 
structed in Pari.s—30,000 watts. 

As a direct result of the decision to 
use the Marconi system exclusively, in 
England, the price of television sets has 
been reduced by 30 per cent, including 
free installation. 

R. A. Watson Watt, head of the 
Bawdsey Research Station of the Air 
Ministry in England anounced the dis¬ 
covery of a new set of reflecting layers 
over the earth which reflect ultra-high 
frequencies. These layers are responsi¬ 
ble for the “ghost'* images which have 
been seen as “echo" pictures in the tele¬ 
vision screens of experimenters. 

American Air Lines announced the 
successful use of “facsimile" devices in 
their ships—predicted in these columns. 

RCA started back on the air with im¬ 
proved 441 line images with a promise 
that the experiments would continue 
well into the summer—^good news! 

Berlin is now enjoying (?) television 
operas. 

AIR BEACON 
MARKERS” 

A S an added safety factor 
for pilots riding radio 
beams, the Bureau of 
Air Commerce began, last month, in¬ 
stalling ultra-short wave **fan" type 
markers at certain distances from the 
major landing fields. These marker sta¬ 
tions send out warning signals which 
tell the pilot how far he is from the 
landing field. 


PUBLIC ADDRESS 
IN SPAIN 

A n interesting use to 
which a sound truck is 
being put in the bloody 
civil war in Spain was recounted in an 
issue of the New Masses last month. 

The story tells of the Moors stationed 
behind a heavy stone barricade in the 
Rebel lines hearing the voice of one of 
their fellow-tribesmen telling in sten¬ 
torian tones how they had been de¬ 
ceived by their officers—how the money 
they had received was worthless and 
the promises of independence for Mo¬ 
rocco, false. 

The voice was heard from a giant 
sound truck back of the Loyalist lines, 
which picked up the transmissions of 
radio station EAQ some 2 miles back of 
the lines and made the voice audible to 
the soldiers in the Rebel ranks. 

The transmissions of EAQ on 9.4 
megacycles have been heard over the 
entire civilized world. 

TRUCK RADIO 
A PAYING LINE 

A lthough a few auto 

trucks were fitted with 
the usual type of auto¬ 
radio sets within the past few years, 
there has been a notable lack of interest 
in this source of sales. 

Within the past month or so, truck 
makers — notably Reo — have become 
conscious of the possibilities of added 
income from the sales of radio sets with 
their trucks. As a result, an entire line 
of Reo-Philco truck radio sets and equip¬ 
ment have been introduced, including 
special aerials and remote control heads 
to fit the dash boards of the new lines 
of vehicles. 

Radio Service Men should investigate 
this new source of installation and re¬ 
pair work. 



Infra-red beams effectively prevent intrusion. 


A NEW INFRA-RED 
RAY ALARM 

H OW an intricate net of 
invisible electric rays 
can be used effectively 
to snare burglars and kidnapers, and 
bring down the law upon them without 
their being aware of it, was demon¬ 
strated last month in New York City. 
Attempts to enter a 13,000 square foot 
area covered by the installation or to 
move from one zone to another were 
defeated at every turn! 

The protectional device relies princi¬ 
pally on the phototube, or “electric eye," 
to foil marauders. The protective net¬ 
work was made up of the beam from a 
standard automobile headlight bulb, 
from which all visible rays of the light 
spectrum had been filtered. By a multi¬ 
ple system of mirrors, this single invis¬ 
ible beam was reflected back and forth 
across a room, around corners, and at 
different levels and angles until the 
guarded area was completely protected 
against movement of a body in any 
direction. 

(Continued on page 38) 
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A DELUXE 

SERVICE SHOP 
ON WHEELS 

A fleet of special trucks in Switzerland han¬ 
dles the service and public-address needs 
of over 100,000 custonners. 

HERMANN STEINER, JR. 

iiminiititiiiiiiiiiMiiiiiiiiiittiiifiiiiiiiiiiiiiriiiiiitiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiMiiiMiiniiiuiiimiirm 

I N SWITZERLAND you meet, eveiywhere, the blue 
Steiner-Scrvice cars. They sue the visible of a 

standard service organization which covcis the whole 
country. These cars, one of which is shown here, pic- 
torially, inside and out, are used by the Steiner service 
chiefs, officially teslerl radio exi)erls, who check upon radio 
set installations, deal with receiver breakdowiis and give 
technical advice to the listeners. Besides that, this great 
organization maintains model n-e(iui])ped service workshops 
in every big town. 

The number of clients of this organization now numbers 
about 100,000 of the 400,000 licensed listeners in Switzer¬ 
land. This amazing result—which American technicians 
would do well to analyze—is due to an ingeniously operated 
subscription system for radio sets, including all servicing. 

These new service cars arc equipj)ed as a movable ladio 
workshop, and in addition each one possesses a tine micro¬ 
phone and amplifier system for large P.A. work; a crowd 
of 100,000 and more persons easily may be covered. Every 
car has its own fixed district in Avhieh the clients are 
regularly visited—not only to etfect repair but also, by 
periodical inspections, to avoid breakdowns. 

At this “movable workshop” the clients* sets are thoroughly 
tested and cleaned, tubes are tested under operating condi¬ 
tions and weak ones immediately replaced by new ones. 

TECHNICAL DATA 

The Steiner Service and Public Address Car presents a 
complete radio workshop. 

The instrument which most attracts public attention is 
the tube tester. This tester is furnished with 80 tube bases 
on which we are able to test every tube today in use. The 
tubes are tested under the same conditions as they are in 
the factory. Shorts, loose contacts, low emission, etc., and 
other defects are discovered very easily. 

To be independent of the daily broadcast hours, the car 
carries a small service oscillator which covers the entire 
wave range from 14 to 2.,500 meters. With this instrument 
we test every set for sensitivity, selectivity, ainj)lification 
ami dial alignment. 

The P.A. system, which has an iindistorted output of 100 
W., is placed at a 3rd table. Inside this table is an electric 
turntable with crystal pickup. Also on this tai)le is a com¬ 
mercial Rex Medium receiving set for reception of every 
broadcast program. In a corner is the requisite assortment 
of phono records; and a crystal “mike.” Additional test 
equipment on the table includes a portable tube tester, a 
universal volt-ohm-ammeter, and a portable intejferencc 
finder for chccking-up reports of static and man-made noise. 

On the car roof we use 4 heavy-duty 30-W. P.A. speakers. 
These reproducers may be turned in any desiiable direcUon. 
On one of our tests we covered a distance of over 2^/^ miles; 
every word was perfectly understandable. 

Each service car has its own small power plant. The 
current delivered, for the workshop and for illumination, is 
the same as that used in every town—220 V., 50 cycles A.C. 

Dual storage batteries, each rated at 200 A.H. at 21 V., 
are used to drive a 1.1 kw. rotary convei tei that delivers 
single-phase A.C. power at a ])Olential of only 15 V. This 
voltage is slepped-up by mean.s of a transformer, to optional 
values of 110 to 220 V. To charge the storage batteries we 
(Co'nfiitned on ixifje 41) 

RADIO-CRAFT for JULY. 


8 


193 7 

















THE SERVICE MAN 
TAKES A HOLIDAY 

Lakes, rivers and ocean beaches may be profitably pa¬ 
trolled by Service Men with suitably equipped boats. 

R. D. WASHBURNE 
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U NLIKE the case celebre of the 
sailor on vacation who goes row- 
boating, the radio Service Man 
who, on his time off, undertakes to re¬ 
pair radio equipment at least has some 
monetary return to show for his in¬ 
dustry. 

But Radio-Craft goes a step further 
and makes the task really enjoyable in 
the suggestion, shown on the cover of 
this magazine and in the reproduction 
at upper-right, by combining the recrea¬ 
tion of sojourning near summer resorts 
where boating is a feature, with the 
profitable service of extending to these 
boat owners the courtesy of radio re¬ 
pairs right at the respective private 
boat houses, yacht clubs, etc.; and, even, 
out on the water if necessary. 

Radio-Craft will l>e greatly interested 
to hear from Service Men who may 
wish to put into practice this idea for 
bolstering the old bankroll. 

The radio technician who aspires to 


a profitable boat-radio repair service 
must be prepared not only to service 
innumerable types of radio receivers in 
all stages of repair and dis-repair but 
also should keep a weather eye open 
with a view to selling the boat owner 
on the idea of obtaining a move modern 
and effective radio set; and the possi¬ 
bility—or, in fact, probability—that his 
friends also will want to have a radio 
receiver installation. 

The servicing tools required for a 
boat-radio repair service are identical 
to those required in servicing car-radio 
receivers. However the marine radio 
man will find that his average service 
charge will be greater than the cus¬ 
tomary level “on land” due to the fact 
that dampness raises havoc with radio 
equipment not specifically desigpied for 
marine use; and salt water in particular 
will exhibit pernicious effects that only 
the clever and painstaking radio man 
will be able to rectify. 



Pleasure and business are combined for the motor- 
boat enthusiast, this summer! 


In addition to the repair angle there 
is also the matter of set installation 
which, in a boat, requires the technique 
of a Service Man experienced in taking 
into consideration all of the factors in¬ 
volved in placing the radio set and its 
controls in a manner that will be 
permanently satisfactory. 

(See the article “Car-Radio Sets 
Afloat,” on page 717 of the June 1935 
issue of Radio-Craft,) 

At this point we wish to stress a very 
important consideration. Do not expect 
to build up a boat-radio repair business 
(Continued on page 38) 


NEW PROFITS 

FOR THE AUTO MECHANIC 

IN RADIO INSPECTION 

Here is the other side of picture—"the auto mechanic 
should also be the radio mechanic"—^for consideration. 

A. R. PERONG tiiiMiiiiitiiiiiiiiiiiiiiiiiiiiniiMiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiitntiiiiiiiititiiiiiiiiitin 


I T IS A warm spring evening. You’re 
out driving and stop at the red light. 
Li.sten! From almost every car comes 
music. The auto-radio is here—and here 
to stay. Every day sees more and more 
cars equipped with them. 

These radio receivers need regular in¬ 
spection and tune-up, just as much as 
any other part of the car’s electrical 
equipment. From the moment of its in¬ 
stallation—a fact which many auto¬ 
mobile owners do not know—the auto¬ 
radio is inextricably tied up with the 
entire car. It is not a separate unit but 
an integral part of the car’s electrical 
system, which should definitely be serv¬ 
iced along with the rest of the car by 
a man with experience in attiomotive 
igjiition and electrical systems, 

A garage today that features one- 
stop radio and ignition system service, 
by experienced, dependable men, will 
save the car owner time, expense, and 


build up a big new source of profit for 
the garage. 

The most persistent offenders against 
perfect radio performance are not in 
the radio set but in the car itself. They 
are various forms of mechanical vibra¬ 
tion. Such things as loose brake rods, 
oil lines, gas lines, cabling to the engine 
compartment, loose body, chassis and 
engine mounting bolts are all contribu¬ 
tors to noises and disturbances heard 
over the radio system. They are all 
faults that a radio service station could 
never find, much less correct. 

The entire electrical system must be 
right, too, to insure good radio per¬ 
formance. Distributor rotor and con¬ 
tact points, generator brushes, spark 
plugs and all light wiring, starting 
motor cables, generator cables, dash 
wiring and stoplight switches must be 
checked and put in perfect condition. 
A search must be made for leaky high- 



A complete auto-radio checking unit. 

tension cables and loose connections in 
the ignition system. An examination 
must be made to see whether paint or 
the like prevents good ground connec 
tions being made between the various 
parts of the automobile that form the 
ground connection. These poor connec¬ 
tions will not be apparent in the opera¬ 
tion of the car itself, as the voltage 
applied across the connection from the 
battery is enough to make sufficiently 
good contact for that purpose. However, 
when a radio receiver is installed in a 
(Continued on page 39) 
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Fig. A. The driver does not have to look at the set! 



Fig. C. The front of the chassis showing parts layout. 


EVERYMAN'S 

"SAFETY" 

CAR-RADIO SET 

FOR CUSTOM TRADE 

A 6-+ube auto set which consumes only 4 A. 
from the battery and is "button" tuned! A 
new series of low-drain tubes is used. 

C. W. PALMER 

..... 

A CAR-RADIO receiver for custom sales must have 
everythinp: that the usual commercial auto set has, 
and yet have other characteristics or advantapfes 
which make it attractive to the class of buyer who 
wants somethinj^ differevt. 

For example, it must have all the sensitivity, volume and 
quality that is expected from a prood manufactured set with 
other features such as delayed A.V.C. and so forth. Also, it 
must be modern in appearance and be fitted with the latest 
in tuning controls. 

The set described here is designed with two major 
thoughts in mind. The first is eco^omif of hafferij current. 
This is an important consideration if the set is to be used 
much, especially in view of the heavy over-loads which the 
car battery and generator are inflicted with in modern cai s. 

The second major consideration in the design of this set 
is safety. The car set must not absorb the attention of the 
driver. If it does, it is liable to become a menace to safe 
driving, especially in traflic. 

DESIGN CONSIDERATIONS 

The factor of low battery consumption is answered by the 
application of an entirely new series of 6.3 V. tubes not yet 
used in any commercial car set and which require only 
0.15-A. of illament current instead of the usual 0.3-A. In 
addition, the battery supply utilizes a type of rectifier which 
does not have a hot cathode, thus effecting another economy 
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of hattcry drain. As a final blow to high current, a magic- 
niagnct (high-coercive permanent-magnet) speaker with a 
fixed field magnet is used. These features help cut the total 
battery drain from 7 or 8 amperes required for the usual 
G-tube car set to slightly less than 4 amperes. And this 
economy is accomplished without affecting the tone quality, 
sensitivity or gain of the set in any way. 

The factor of safety in driving is answered in a novel 
way, by the application of a new type of tuning control 
which permits tuning in 5 local stations by simply touching 
buttons on a small, neat unit which either straps onto the 
steering column or mounts on the underside of the dash. This 
button tuner relieves the driver of any necessity to look at 
a dial as the buttons can be picked out instantly by touching 
them. Also, since the circuits controlled by the buttons arc 
carefully adjusted in the alignment procedure, when the set 
is installed, this button tuner provides a inechanical equiva¬ 
lent of automatic frequency control —without the necessity 
of adding any additional tubes or parts to the set itself. 

You have only to press the button lettered (depending 
upon location), let us say, WIAV, and, presto!, the Crosley 
program is heard! 

An examination of the circuit in Fig. 1 will show the 
essential facts about the receiver. Tube VI is an K,F. pre¬ 
selector stage using a type 6S7G tube—similar in character¬ 
istics to the 6K7G. This is coupled to the frequency con¬ 
verter—a 6D8G which is similar to the GAS, The I.F. 
amplifier stage uses another 6S7G which is coupled both in 
input and output with high-Q iron-core transformers, thus 
putting the major portion of the selectivity and gain in the 
LF. amplifier w’here it belongs, A frequency of 175 kc. w^as 
chosen for this amplifier to further increase the I.F, ampli¬ 
fication, and while the choice of this low frequency is attended 
with certain disadvantages, the resulting high gain and 
stability more than offset the disadvantages. 

The LF, amplifier is followed by a diode detector and 
high-mu triode A,F, amplifier—a GT7G. This tube is similar 
to the type 75 tube, with the exception of a slight reduction 
in the triode gain, thus permitting a wider grid swing 
before grid current flows, with its accompanying distortion. 

The GT7G is followed by a GABGG direct-coupled triode 
w'hich is similar to the GB5 in design but having only 0,5-A. 
filament drain and an output of 3,5 W. 

This completes the tul)e line-up with the exception of the 
pow*er supply which is obtainable ready-to-install. This power 
supply uses a simple vibrator of the “parallel” type which 
has good life characteristics. A type 0Z4 metal tube is used 
to rectify the high voltage from the rectifier. This tube is 
similar to the old Raytheon BII and BA cold-cathode recti¬ 
fiers, requiring no filament current. 

An “A” line filter is mounted in the set betw^een the 
battery line and the filament and plate supply. This pre¬ 
vents ignition interference from entering the set through 
(Continued on page 44) 



Fig. 2. Chassis and cabinet forming and drilling instructions. 



Fig. B. The set with remote control and button tuner. 



Fig. D. The back of the chassis showing the wiring. 



drilling must be changed if the specified parts are not used. 
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O XCE AGAIN it\s the crystal sot! 
Like a hobbinpr cork on a frothing;, 
tumult lions sea, it persistently 
breaks through the turbulent waves of 
radio evolution to ride, mockingly, each 
ciest. Multi-tube, complex radio re¬ 
ceivers and the hundreds of modern 
new-fangled radio ^iidpets do not in the 
least detract from its popularity. In 
fact many oL timers revert to it occa¬ 


ASSEMBLING A 
SIMPLE CRYSTAL SET 


Beginners in radio will appreciate the simple and straight¬ 
forward description of this radio set. 


N. H. LESSEM 


..... 


sionally for slicer relaxation from the 
present furious pait of radio. 

Yet, for more than any other reason, 
the crystal set owes its survival to the 
fresh class of beginners which crops up 
each year. For them it is the startinj^ 
point in radio—the first steppinj; stone. 
To them it demonstrates, in a simple, 
easily-understood manner the funda¬ 
mental theory of radio. 


The crystal set described here is 
no\*el in that it is a modification of a 
simple, com more ially-ava liable unit— 
a “waveti'ap.^^ The bejjinner, therefore, 
for his first set at least, need not Ikj 
bothered with the construction of the 
actual components. Besides the wave- 
trap, the only other parts necessary are: 
a 0.006-mf. (or “0 point double-0 six 
(Continued on payc 38) 
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Fig. I. A—picture diagram of the set; 6—schematic circuit; and C—phantom 


view of the interior appearance and the crystal detector. 


CORRECT PROCEDURE 

FOR THE 

SERVICING BEGINNER 


Pitfalls in radio servicing may 
be side-stepped by the be¬ 
ginner who heeds the advice 
in this informative article. 

W. A. WOEHR 


iiniiiriiiMniiiiiiitNiriiiiiiiiiiiiiiiiMiiiiiitmmiiiiiiiniiiiiiininiiiiiuiiiiiiiitiiiiiiimiimiiiiHiiiiHiiiiuiiniiiiiiifiiiitHni^ .... 


H aving been in a position to 
observe the professional actions of 
many Radio Service Men for a 
number of years, the writer believes that 
the following information will greatly 
benefit those who feel they are not 
reaping as much of the harvest as they 
deserve. 

To the busy Service Man, doing the 
job correctly in the least possible time 
means money in his pocket. Putting in 2 


hours on one job when it normally 
should be done in 30 minutes, most de¬ 
cidedly represents a cash loss. On the 
other hand, a completed job that is not 
100 per cent correct may mean a dis¬ 
satisfied customer and a future loss of 
business. It all adds up, so let^s take a 
few jottings from our notebook and see 
if we can give some of you fellows a 
lift. Remember, if you only find one 
useful idea in this whole article, it will 


jirobahly mean future dollars in your 
pocket. 

ALIGNING PROCEDURE 

First a word on aligning procedure. 
There is a right way and a wrong way 
und in case of dnithi always nse the 
set manufacturer's instructions —he de¬ 
signed the set and knows how it should 
be done. One thing many men do in- 
(Contimied on page 48) 




Fig. A Two views of Industrious students of radio servicing at work in the shops of a large radio school. 
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MAKING THE RADIO-CRAFT SIMPLIFIED 


CARRIER 

INTERPHONE 

A carrier 'phone plugs into the electric 
outlet—requires no inter-station wiring! 

PART II 

iiii)iiiiiii)iiiiiiiiHiiiiiiiii)iiiijininiiiijiiiiiimiiiiiiiiiiii}|iiiiiiiiiiiiiiiiiiniiiniiiiiiiii)iniiiiiin^^ 

I N PART I the design of this unit was described in some 
detail—we will now proceed directly with the construction. 

The chassis is made from a piece of aluminum or sheet 
steel 6 J /2 X 8 ins., front and rear drops being folded down 
along the 8 -in. length to raise the chassis lyi ins. The ends 
remain open. 

The cabinet is a standard job readily available to the 
trade. Both the cabinet and the chassis are first drilled and 
pierced to layout drawing specifications. 

Mount the speaker, with its output transformer above it, 
in position on the front panel as shown. Mount T1 to the 
left, the phone jack to the right, the send-receive switch 
and volume control beneath the jack and Tl respectively. 
Below the switch and control mount the “send’’ and “receive” 
indicating pilot assemblies, positioning the latter so that 
the terminals extend out toward but do not touch the back- 
folding side lips of the panel. Secure 2 right-angle supports 
with 2 in. legs from the nearest “five and ten cent” store 
and fasten these to the panel so that the chassis, when bolted 
to the free legs, will just clear the bottom plate of the cabinet. 

Mount the various other components on or below the 
chassis, with T.F.T.l positioned so that it will be near the 
“send-receive” switch when the chassis and panel are bolted 
together by means of the angle supports. One R.F. choke 
will be above chassis, one below. The filter choke Ch. will 
be above. Position sockets for short leads to associated com¬ 
ponents, secure them carefully with retainer rings, then 
fasten the chassis to the panel—remembering to keep a 
space of about 1 in. between the 2 metal units so that the 
pilot light sockets will have ample clearance and so lhat the 
nokoil speaker “pot” will not extend too far back and prevent 
installation of the tubes which are to be positioned behind it. 

Refer to the layout drawing for tube placement and then 
wire-in all parts. No hard and fast rules suggest themselves 
here. Just remember that the chassis is not tied directly to 
“B minus,” that condensers and resistors should be tied-down 
carefully to prevent their moving about and making un¬ 
wanted contact, that we haven’t much room to “play around” 
in, that a lot of connections may be made right at the send- 
receive switch and thus do away with the necessity for some 
otherwise long leads, that both “B minus’' and “B plus” 
should be bypassed to chassis, that leads to the volume con¬ 
trol and the control-grid of the 6F5 voltage amplifier should 
be shielded. 

TESTS AND ADJUSTMENTS 

Switch to “receive” and turn on the A.C. line supply by 
means of the switch on the gain control, R 6 . The green pilot 
should indicate an OK filament continuity with tubes, of 
course, in place. Test for a “B” voltage of about 110 at the 
input to Ch, and a filtered supply of something less than 100 
at all plates and screen-grids. Set up an external and modu¬ 
lated signal at the desired operating frequency and tune 
I.F.T.l for maximum level as indicated by strongest speaker 
reproduction. The modulation should be clear and distinct 
pushing well out and above any super-regenerative back¬ 
ground noise. If it docs not come out clearly and if simply 
a carrier is heard, check for detector circuit oscillation by 
tapping the control-grid terminal of the detector or one lug 
of R.F.C.l. A loud “plunk” will indicate oscillation and 
(Confitnied on page 39) 



Fig. C. The front-panel appearance of the unit in Its case. 



Fig. D. The positions of the parts under chassis are shown. 
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Fig. 3. Panel and chassis drilling and forming layouts. 
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HOW TO MAKE A 

HI-FI P.A. AND 
"UNIVERSAL" 
RADIO TUNER 


Many readers have requested this construc¬ 
tion data on a tuner tor P.A. work, etc. CHARLES SICURANZA 

laimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


T he tuner we are about to describe was designed to 
be versatile in its applications. Some of the different 
classes of service in which it may be used are given in 
Table L 

A study of the schematic diagram, Fig. 1, will show some 
interesting details. The superheterodyne circuit is used, 
because of its well known advantages. Almost equally as 
well known is the fact that superhet. sets can give plenty 
of headaches to the home-constructor, if not properly de¬ 
signed and constructed. 

However, another glance at Fig. 1 will show that our 
circuit was stripped to the bare essentials for simplicity 
and ease of wiring. The tuner is designed to cover only the 
full broadcast band, plus a small part of the police band. 
No short-wave, no A.V.C. (nor need for it on the hi-fi locals), 
no A.F.C. and no frills whatever were included. 

THE SIGNAL SEQUENCE 

For the sake of pointing out the circuit features and parts, 
let us trace the path of a signal throughout the system. 
Starting at the antenna post the signal is applied to the 
high-impedance antenna coil Ll, and also to one side of the 
volume control potentiometer. The signal is then applied 
across the tuned circuit of the 6K7 and amplified through 
the R.F. transformer, L2. The volltige gain in this R.F. 
stage averages over 50, 

The amplified signal is next applied to the top cap (Ist-det, 
section) of the 6A8 converter. The oscillator tuning section of 
the 6A8 operates at a frequency which is always 456 kc, 
higher than the received signal. Both frequencies are mixed, 
and then applied to the plate of the 6A8, where the tuned 
primary of the high-gain, iron-core, I.F. transformer selec¬ 
tivity differentiates the beat intermediate frequency from 


Table I 

Uses of the Hi-Fi P.A. and niversaV* Radio Tuner 

(1) As a high-fidelity tuner, built into a rack or 
panel amplifier. A swell for moderate-power stations. 

(2) As a high-fidelity tuner, built into, or placed on 
top of, old T.R.F. consoles with a good audio channel. 

(3) As an auto set, by changing the power trans¬ 
former and adding a vibrator unit and an audio stage. 

(4) As a spare set using headphones, in homes where 
two or more persons want to listen to different progi*ams. 

(5) As a remote control arm-chair tuner, using a 
good audio channel. 

(6) As a personal set for the near-deaf, using head¬ 
phones or bone conductor. 

(7) Using two or more of these units for multi¬ 
channel work, as in hotels. 

(8) As a bedroom night-table set using headphones. 

(9) Asa spare set for the kitchen, by adding a power 
tube and a small magnetic speaker. 

(10) As a comparison tester, for Service Men, etc. 


the others. This transformer uses air-tuned trimmers. The 
gain is about 80 from the 6A8 plate to the 6J7 control-grid. 

So far, it can be seen that the overall selectivity is good 
enough to separate most of the moderate-power stations, 
without attenuation of the higher frequencies. The signal 
is demodulated by the 6J7 biased 2nd-det., which has very 
desirable characteristics for this use. The constants chosen 
for the demodulator are such that they combine high sensi¬ 
tivity and high A.F. output for a given R.F. input. The 
demodulator stage gain is 110. 

The plate circuit of the 6J7 has a shielded R.F. choke 
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to eliminate K.F. currents in the output. A tone control is 
placed in the 2nd-det. output to subdue static and vary the 
tone quality on certain types of music. The output tip-jacks 
are used either for headphones or connection to any audio 
amplifier. 

We return for a moment to the volume control; the 
cathode of the 6K7 connects to one side of the potentiometer, 
Kl, the center arm of which is grounded and the remaining 
arm connects to the antenna post as was mentioned above. 
This type of control is very effective because it takes the 
])lace of two separate controls, one in the cathode circuit 
and one across the antenna coil. 

The power sui)ply was especially designed for this unit. 
It consists of a small power transformer, which supplies 
250 V. at 25 ma., a filter choke of 30 hy. at 25 ma. and 3 
electrolytic condensers of the midget metal can type. The 
rectified A.C. is so effectively filtered that no sign of hum is 
present in the headphones. 

An A.C. receptacle is placed across the power transformer 
winding for convenience. A dual line filter condenser is also 
connected across the A.C. line to reduce interference and 
noise. Connecting a single-pole, double-throw snap switch 
would enable the builder to use the A.C. line as an antenna 
or as a line filter, at his option. 

Other circuit features are: the use of resistor condenser 
filters in the screen and “B plus** leads to prevent circuit 
coupling and insure stability and high gain. 

The performance of this tuner is amazing, considering 
that only 4 tubes are used. For example, the A.F. output at 
the tip-jacks is usually high enough to drive a magnetic 
speaker at room-volume, from most of the local stations, 
here in New York City. As a further example, the detector 
output is sufficient to drive a single 6F6 to full output on 
all but the weakest signals. 

It would be well to point out that there is a good possi¬ 
bility of overloading the first audio grid following the 2nd- 
detector when using any high gain amplifier with the tuner. 
This is so because of the fact that before the detector 
reaches its own overload point it is developing in the 
neighborhood of 17 V., A.F. This, obviously, is far too great 
a signal voltage to apply to a 6F5, for instance. The input 
circuit of the amplifier should therefore contain a variable 
gain control to regulate the input. 

Hi-fidelity reception in our tuner is obtained in the simplest 
manner possible, without moving parts or switches. When 
properly aligned, the set just has enough selectivity to allow 
the side-band frequencies up to 6,000 cycles to get through. 
At the same time, however, the sensitivity is very good. The 
writer listened to KFI, Los Angeles (640 kc.), on head¬ 
phones with a slight amount of interference from WSM, 
Nashville (650 kc.), on the adjacent channel. WEAF (660 
kc.) interfered slightly with WSM. A total of 68 stations 
were tuned in during a 2-hour tryout, at night. 





Fig. B. The rear view of the chassis of the tuner. 

LAYOUT DETAILS 

As can be seen from the photographs, the tuner is compact 
without being crowded. The parts were laid out so that all 
'‘hot** R.F. leads would be very short. For instance, the lead 
from 6A8 plate to “P” lug on the I.F.T. is barely %-in. long. 
The 3 coils are mounted underneath the chassis for several 
good reasons. The most important being that they are, in 
effect, doubly shielded when mounted this way. 

The blank chassis specified should be drilled according to 
layouts given in Figs. 2 and 3. An ideal tool for the home 
constructor is the socket punch and circle cutter recom¬ 
mended in the List of Parts. The writer used the ^-in. punch 
for several of the holes required. The larger size (1 3/16 in.) 
was used to punch out all the socket holes and also the open¬ 
ings for the filter choke and A.C. receptacle. The circle 
cutter is needed to cut out the 5% in. hole for the dial on 
the front panel. These tools are practically indispensible to 
the home constructor for this type of work. Check the 
accuracy of the holes you drill by trying each part for 
correct fit and position. A little care at this stage will insure 
a finished product of precision appearance. 

The front panel should not be touched until all the parts 
(Continued on page 42) 



Ftg. 2. The chassis drilling and forming layout and the panel drilling details. The mounting holes must be changed it substitute parts are used. 
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A UNIVERSAL-SERVICE 

TEST SPEAKER 

The manager of a large radio service department tells 
Service Men how to make a new device that has many uses. 

J. ABRAMS 

tiiiiiuiiimiiiniMimiiiiiiiiiminiiiiiiMiiiiiiiiminMiiiiHiiiiMUiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiminiiiiiiiiiiiniiinimniiiimiiumiiiiHiiiiiiiiiiHiiiiiiiiiiimiiiniiiumniiii 



Fig. A. The two panels, one housing the speaker 
Unit and the other mounting the rectifier, milliam- 
meter and the various tip-jacks required. 



Fig, B. The rear view^ of the control panel. The 
left-hand transformer is the tapped output unit, 
that in the center the choke unit and the right* 
hand one is the power transformer. 



Fig. 2. Details of connections of the connecti-'O 
cable, and various speaker connections. Tip-jacks, 
switches, tapped field coils, tapped resistors, a 
tapped transformer and a rectifier combine to rnake 
a versatile test unit that will pay for its cost in a 
short time. In fact, many Service Men will have on 
hand about all the components utilized In this 
device and thus the cost will be practically nil. 
A meter permits accurate check-up of operating 
current values. (The article includes considerable 
practical data on servicing reproducers.) 


A TEST unit that will be a valuable 
asset to any radio repair shop is 
here illustrated and described for 
the practical Service Man. 

This unit is a real “universal” loud¬ 
speaker that will not become obsolete. 
It is inexpensive to construct and can 
match any radio receiver made—or to 
he made!—rcfrardless of the type or 
number of speakers it uses (or will use). 
An interesting feature is the extreme 
simplicity and flexibility which allows 
it to be used for countless other testing 
procedures. It can be employed for test¬ 
ing speakers, leakage in electrolytic con¬ 
densers, insulation breakdowns, defec¬ 
tive windings in A.F. transformers and 
intermittent shorts in R.F. and I.F. 
transformers. Other tests that can be 
performed with this instrument will be 
described later in this article. 

Loudspeakers are easily damaged. 
Ask any radio man. The usual sad story, 
accompanied with many tears, is that 
an unexpected bump in the road merely 
scrambled a few chassis and speakers. 
The result is a costly trip to the speaker 
repair department for new cones. 

In my case as the manager of a large 
radio service department I needed some 
device to eliminate the necessity of 
bringing the speaker into the shop. The 
vision of 2 or 3 poor unprotected speak¬ 
ers sharing the rear seat of each service 
car with a few husky chassis reminded 
me that cones are still quite expensive. 


One hole in the street or a short stop 
resulted in a very nice conglomeration 
of radio-parts hash. 

Reproducer trouble being rarely en¬ 
countered in ordinary service work we 
found that the following tests would 
check a loudspeaker and obviate the 
need of taking it out of the cabinet. 

PRACTICAL TESTING 

Using an ohmmeter, check the field- 
coil, voice-coil and output transformer 
for short- or open-circuits. Then, a care¬ 
fully put, casual question to the cus¬ 
tomer will disclose if there was any 
complaint regarding any cone rattle. If 
the output transformer is mounted on 
the speaker there is no need to open 
the voice-coil connections to check for 
continuity. The application of the small 
voltage in the ohmmeter to the primary 
of the transformer will cause a click to 
be heard if the voice-coil is all right 
even if there is no field excitation. This 
test can be made in less than 3 
minutes. 

The saving of time is another valu¬ 
able feature. The usual time required 
to remove and install a single repro¬ 
ducer from an ordinary cabinet is about 
a ^^-hour of hard labor. Then imagine 
a dual-speaker receiver in one of these 
new fangled cabinets and throw the 
watch away and get a calendar. 

To fully understand the method of 
(Continued on page 46) 
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REPAIR-OR, REPLACE 
THAT DEFECTIVE 
LOUDSPEAKER? 

Service Men, today, to "get by" must know 
how to "cut corners"—^financially speak¬ 
ing; loudspeakers afford a good example. 

M. E. SWIFT 

iMniiiiiiniriiiiiiiiiiiiiiiiMiiimiMiiMirMiiiiiiiiMniiiiniiiMNiMrNiiiiMiiiiniiMiiiiiiiiiiiiniriiiiitiiNiiittiriiiiiiJiiiiiiiiniriti 

T here are sevo al good reasons why it is usually better 
lor the Service Man to replace a defective loudspeaker 
with a now one, rather than attempt to repair it. 

After a loudspeaker has been in service for some time and 
goes bad, the trouble is usually not of a superficial nature- 
metal chips often find their way into the air gap; field or 
voice coils may burn out; the diaphragm may be torn; any 
one of a dozen troubles make it necessary to tear down and 
ix'-assemble the unit. The average Service Man has neither 
the time nor the tools for this work. Replacement diaphragms, 
unless obtained from the manufacturer, are seldom exact 
duplicates of the original. This may result in performance 
which is far from satisfactory. Even minor repair jobs, done 
in the shop, such as patching a torn diaphragm with tape— 
seldom completely satisfy the customer; he is usually inter¬ 
ested primarily in performance, and if shown the advantages 
of a new speaker over his old one, will almost always be 
willing to pay the difference in price. 



NEW DEVELOPMENTS 

Because of improvements in magnetic structure and reduc¬ 
tions in production costs, rp,>la<c„ie,it speakers are now 
available at a reasonable price that are far superior in 
peitormance to units of a season or two ago. Many fine 
reproducers are constructed in such manner that the field 
coil can be changejl without disturbing the alignment of 
the working parts. This results in a sizeable saving to the 
Service Man, since it reduces considerably the stock he must 
carry in order to cover the entire range of field resistances. 
When these speakers are purchased with universal output 
tiansforiiiers, a further reduction in stock is realized. Foi* 
most small shops 4 or 5 replacement speakers of this type 
will be sufficient; by having a couple of extra field coils for 
each on hand, almost any demand can be quickly and easily 
met. 

When the Service Man is in a position to supply the 
(Continued on page 45) 



enable the sound technician to mastei 
most of the outdoor problems he may encounter. The Lafayette unit illustrated 
comprises I case. 


W E HAD occasion, recently, to discuss radio and public- 
address sales with a technician who had a pretty 
significant axe to grind. 

I have rea<i,” he .'■■aid with dangerous calm, “more than 
a 5-foot shelf of articles on .selling public-address equipment. 
The greater majority of these articles spent a lot of time 
and effort convincing me that there is a trcmemlous ficUl for 
the side cf sound e<|uipment. You have no idea how con- 
vinced I am that there is a tivmendous field for the .sale of 
public-address equipment.*^ 

At this point he fixed u.s with a steely i^lint and viciously 
pounded the ‘‘No Sale” koy on his cash register. “Now,” he 
a.<ked ominously, “what are you ^jfoinjr to tell me?” 

The rest of the conversation is unimportant. But from 


"THE CASE OF 
THE RESORT"-and 

OTHER SOUND STORIES 

The author's Book of Experience contains 
valuable pages on public>address Morals. 


H. M. BAYER 


ittiiiJiiiiiifitiiiiiiiiiiiiiiiiritiiniDiiiiiiriiiiiiiiiiiiiijinifiiiiiiiiitjiiiitiiHiiiiiiiiiii 


that little talk, and several others alonp: the same line, we 
arrived at a definite, rock-ribbed conclusion—The radio 
bervice Man is extremely well aware of the fact that there 
IS a tiemendous field for the sale of sound equipment and 
Its auxiliaries. As a matter of fact, he is tired of hearing- 
tni.s son^^ played over and over afrain. But what he is willinj^^ 
to listen to, is the experiences of others—their sales and 
service problems and how they solved them. 

The reason for this is very simple. He sells several re¬ 
ceivers a week, and has been doinp^ so for .some considerable 
period (lucky hoy!); sales experience in this case came 
tjuickly and with sufiicient variety to preclude the necessity 
for extensive external study. 

However, sales of public-address installations are not made 
Sfweral times a week. (We speak for the averajrc service 
shop.) This makes each sale a complete study in itself; only 
rarely can a P..A, contract he handled exactly like some 
other sale of the past. And so the Service Man does appre¬ 
ciate hearing of the experiences of others; the sales, installa¬ 
tion and service problems that arose and how they were 
solved, provided you omit all reference to “tremendous sales 
field,” or any similar platitude used for mere space-filling':* 
(Continned on page 41) 
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Fig. A. Mr. Lyons with his coil and condenser test 
unit, checking a sample coil. While "p" and 
"absolute gain" are important items in coil design 
it is sufficient, In production coil testing, to have 
a device such as this Comparameter (as the author 
calls the unit) which is calibrated in "per cent 
gain" only. 



Fig. I. Details of the cabinet and chassis, including 
the layout of the parts. Both the chassis and cabinet 
are made from sheet aluminum. 



Fig. B. The appearance of the test unit, with Its 
2 dials can be seen in this view of the front of 
the instrument. 


AN EXCELLENT 

COIL-TESTING UNIT 

FOR THE SERVICE MAN 

Here's a "Comparator" design, taken from practical 
factory data, that every radio man will find useful. 

WALTER L. LYONS PART I 

iiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiininiiiiiiiiiiiiiiiniiiiiniiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiniiiiittiiiinniiiimittiiiimiiuuiuiiiiiiiiiiiiutiiiiiiiiiiiitiH 


T he meter described in this ar¬ 
ticle was intended to fulfill certain 
requirements in the production 
testing of a limited number of R.F. 
coils and condensers used in the radio 
receiver tuned circuit. 

This ‘‘Comparameter”, as we call it 
in the plant, is particularly adapted to 
the checking of I.F. and R.F. trans¬ 
formers as they must operate under 
receiver conditions. This is accom¬ 
plished by feeding an R.F. current 
through the coil primary which method 
takes into account the effect of primary 
impedance upon the effective inductance 
and relative gain, of the tuned second¬ 
ary, at both ends of the frequency 
spectrum over which the coil must 
operate. 

Such measurement of the R.F. coils 
to be used in the several stages of a 
receiver at the lowest operation fre¬ 
quency is a quick check on the tracking 
of these coils while the high-frequency 
test reveals the presence of high dis¬ 
tributed capacity or reflected reactance 
which may often serve to render a coil, 
such as an oscillator, useless. 

While “Q” and absolute gain are im¬ 
portant items in coil design, it is often 
sufficient in production coil testing to 
obtain comparative gain readings with 
respect to R.F. coil standards. For this 
reason, the Comparameter is calibrated 
in terms of per cent gain only. On in¬ 
specting the circuit, it will be apparent 
to the technician that features have been 
included in the design which make for 
the more accurate testing of antenna, 
R.F., oscillator and I.F. coils. 

CONSTRUCTION 

Figure 1 gives the placement of 
apparatus and important dimensions of 
the chassis which is constructed of 
cadmium-plated soft sheet iron. As Fig. 


lA shows, the power transformer, 
supplying 6.3 V. to the tube filaments 
and high voltage to the 80 rectifier, is 
mounted on the rear of the chassis to 
save space and increase heat dissipa¬ 
tion. 

The oscillator utilizes a type 89 tube 
in a stable electron-coupled circuit com¬ 
prised by Cl, Cv and a universal-wound 
inductance LI, which has a tap for the 
cathode connection 100 microhy. from 
the ground (inside) end of the coil. 
These are all placed below the sub-panel 
in a well shielded compartment which 
also contains L3, a sectionalized R.F. 
choke and C9, which serves to flatten 
out the high-frequency and harmonic- 
voltage output of the oscillator. Fre¬ 
quency calibration of the oscillator dial 
(placed on the left end of the chassis) 
is accomplished by beating appropriate 
oscillator harmonics against known 
broadcast frequencies, using preferably 
a sensitive tuned-R.F. receiver. During 
this calibration, the vernier, Cv, is kept 
at the one-half maximum capacity posi¬ 
tion, which point should be marked per¬ 
manently on the chassis. 

R.P. AMPLIFIER 

A 6D6 is used in a standard R.F. 
amplifier circuit. Among other func¬ 
tions, it feeds the primary of R.F. or 
I.F. transformers under test. The volt¬ 
age output of the 6D6 is jointly con¬ 
trolled by Pot. No. 2 and Pot. No. 1, 
which latter controls the oscillator 
screen-grid voltage. 

THE DETECTOR CIRCUIT 

The “heart” of the meter is the low- 
loss tuned circuit L2-C2-C3. This is 
coupled to the control-grid of the 76 
tube which serves as a rugged V.-T. 
voltmeter with a 0-1 ma. meter in- 
(Continued on page 60) 



Fig. 2. schematic circuit of the complete instrument including all necessary values. This instrument 
does not indicate the "absolute p" but gives an^ indication of the gain in the coil. This may be either 
a percentage gain or a relative indication depending on the operation. 
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HOW TO CHECK CONDENSERS 
WITH AN A.C. BRIDGE 

A Bridge Analyzer quickly conveys to the Service Man 
important condenser information he must know. 

GLENN H, browning...... 


A ll service men realize that a 

condenser fault is one of the most 
common and sometimes one of the 
most baffling sources of trouble in a 
radio receiver, 

Intermittent open condensers have 
caused many Service Men to spend 
hours in trying to determine the reason 
for a sudden drop in volume. Many 
times, normal operation may be tem¬ 
porarily restored by switching “off” 
and “on” the receiver. While this trouble 
cannot always be laid to a faulty con¬ 
denser it is safe to assume that in the 
majority of cases such is the case. As a 
consequence the Service Man finds it 
almost essential to have in his workshop 
apparatus that will quickly, completely 
and accurately check all types of defects 
in electrolytic, paper and mica con¬ 
densers. 

ELECTROLYTIC CONDENSERS 

The defects commonly found in elec¬ 
trolytic condensers arc: 


(1) High D.C. leakage at operating 
voltage. 

(2) High power factor, even though 
the D.C. leakage is normal. 



Fig. A. The Bridge Analyzer in operation. 


is attached to the condenser, resulting 
in noise in the receiver. 

(Covtinued on page 49) 


(3) Complete or intermittent open- 
circuits. 

(4) Electrolytic action where the lead 




TAMING 

MAN-MADE STATIC 

The author answers questions, as to the why? and how? 
of interference, in the minds of Service Men. 

CHARLES GOLENPAUL 

iiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiinniHiiMiiiiiiiiiiiiiimiiiiiiiMiiinininiiiHiiHiiiijiiiiiRiiiiiiiiiHiiiiiiiiiiniiiiiiiiiiiifiiin 


R adio receivers, as with human beings, become 
more susceptible of ailments as they become more 
refined and therefore more sensitive. Early crystal- 
detector sets were so insensitive that direct electrical con¬ 
tact with a buzzer was usually required to test the setting 
of the “catwhisker.” Today, a buzzer a block away may 
cause a machine-gun rumble in a super-sensitive all-wave 
set! Hence the great problem of eliminating inductive inter¬ 
ference at its source, if super-sensitive all-wave sets are to 
perform at their best. 

CLASSIFICATIONS OF INTERFERENCE 

There are 4 broad classifications into which interference 
normally falls, namely: (1) Natural static. (2) Interference 
originating in the receiver. (3) Interference from other sta¬ 
tions or the neighbor's receiver. (4) Interference caused by 
electrical machinery. 

The first classification is one over which we have a 
minimum amount of control. However, it is a matter of 
proportion. When our broadcast transmitters were rated at 
a few watts, the signals could not vie with Nature^s own 
broadcasting efforts. The steady increase of transmitting 
power, together with the limitation of service areas, has 
resulted in a satisfactory balance between signal and static 
throughout the year. It is rare that radio reception is 

RADIO-CRAFT for JULY, 1937 


impossible. Listeners located close to broadcast trans¬ 
mitters can operate even when lightning flashes are visible 
on the horizon. 

When it comes to the second classification, it is for the 
set designer, builder and Service Man to guard against 
causes of noise. A faulty condenser can give rise to no end 
of noise which will be blamed on static, neighbors and 
everything else in creation except the real cause. Likewise 
(Continued on page 52) 
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Fig. A. Contact photos of V.-T. characteristics on a C.-R. tube. 


VACUUM-TUBE 
CHARACTERISTICS 
WITH THE 
C.-R. TUBE 

Actual dynamic characteristics of radio 
tubes may be determined by waveform- 
images on a screen. 

C. BRADNER BROWN 

....... .inHiumiinnininMiiin.iuinnHiiiinniiiimiiiuiiniiiiiHiiiniiiiniiHiii 


O F ALL the intei’esting* and in¬ 
genious uses to which the cathode- 
ray oscilloscope has been put in 
the last few years, none offers 
more room for investigation than the 
cathode-ray tube tester. 

This latest use of the cathotle-ray tithe 
shows vat'itum-tuhe characteristics on the 
fluorescent screen just as thoufih they hail 
heen plotted from data taken in the most 
thoroufth fashion. Furthermore, and far 
more important, the actual dynuniic c/inr- 
acteristics are obtained, 

DYNAMIC VS. STATIC TUBE TESTS 

The difference between the “static'^ 
tul>e characteristics which represent the 
tube itself and the ‘^dynamic'’ tube char¬ 
acteristics which represent its operation 
in a particular circuit can easily be 
seen by considering the effect of a grid 
voltage change on the plate current (or 
circuit characteristics) of a triode. 

Increasing the grid voltage in the 
positive direction increases the plate 
current, but if the plate circuit contains 
a rc.s-wff/»cc load, this in turn lowers the 
jilate voltage, which in turn tends to 
decrease the plate current. Thus, in 
general, less plate-current change will 
be obtained than the static characteris¬ 
tics show. From this, the value of test¬ 
ing the tube in its own particular circuit 
can be seen. 

So much has been written about the 
cathode-ray oscilloscope in previous ar¬ 
ticles that no space for elementary dis¬ 
cussion will be taken here. The instru¬ 
ment used by the author is the KCA 
model using the o-in., type 1106 cathode- 
ray tube. 

A simple circuit which is adaptable to 
the study of tube characteristics is 
shown in Fig. 1. The connections to the 
oscilloscope are marked H, V and G. 

The horizontal deflecting plates are 
connected thi’ough Sw.l to either the 
grid potentiometer or the plate. At the 
same time, the vertical deflecting plates 
are connected through Sw.2 to either 
side of the plate load. Resistor R1 is a 
small variable resistance of several hun¬ 
dred ohms used as a milliammeter shunt 
to obtain a voltage proportional to the 
plate current. 

To obtain the grid-voltage plate-cur¬ 
rent characteristic, Sw.l is placed in 
position A with Sw.2 in position C. 


A 60-cycIe grid voltage is applied at Eg 
and R1 is adjusted to give a good verti- 
eal deflection with the vertical amplifier 
in the oscilloscope set at maximum. This 
will make use of as low a value of R1 
as is possible, which will not materially 
affect the operation of the circuit. 

Since the vertical deflections are pro¬ 
portional to the plate current and the 
horizontal deflections are proportional 
to the grid voltage, the cathode-ray 
beam will trace out the grid-voltage 
plate-current relationship curve on the 
fluorescent screen. And since this occurs 
over and over again at 60 times per 
second, it appears to be stationary on 
the screen. 

The frequency of the grid voltage has 
no effect on the size or shape of the 
curve unless the plate load is inductive, 
in which case phase displacement will 
occur and the curve will be separated in 
2 paths, one of increasing plate current 
and the return path of decreasing plate 
current. In a linear amplifier these 2 
paths will form a perfect ellipse. Inas¬ 
much as we arc interested mainly in re¬ 
sistive loads, the curves shown here 
were all taken with a pure resistance as 
the plate load. In this case, a linear 
amplifier gives a straight line, the re¬ 
turn path coinciding with the grid- 
voltage—plate-current curve. 

WAVEFORMS OF A TYPE 6C5 TUBE 

Figure A1 shows a 6C5 operated as a 
grid-bias detector with a -6 V. bias and 
a bO V. jdate potential. For a reason¬ 
ably large swing, the plate current is 
proportional to the control-grid voltage 
as is shown by the straight portion of 
the curve marked X. The plate current 
cutotf is shown at Y, and the rectifying 
portion of the curve is shown at Z. tor 


small signals in the region of Z, con¬ 
siderable amplitude distortion will re¬ 
sult since the plate current is not pro¬ 
portional to the grid voltage over this 
part of the curve. 

Figure A2 shows the same tube oper¬ 
ated at -1.5 V. bias. This should have 
represented a class A or linear amplifier 
but as can be seen, only a small section 
of the center of the curve fulfills these 
requirements. Plate current cutoff is 
still evident at the lower-left, and plate 
saturation is seen at the upper-right. 
It is evident that for faithful reproduc¬ 
tion of A.F. signals, both these extremes 
must be avoided and the control-grid 
swing confined to the center or straight 
portion of the curve. 

DATA ON A 616 BEAM TUBE 

Figure A7 shows the result of oper¬ 
ating a 6L6 beam-power amplifier into 
a 1,000-ohm load that is slightly induc¬ 
tive. Changing the output transformer 
matching to the speaker made the load 
practically non-inductive as is shown in 
Fig. A3, but this further lowered the 
load resistance causing the curved char¬ 
acteristic as shown. This condition 
would result in considerable 2nd-har- 
monic distortion which is quite disagree¬ 
able to the ear. It is largely eliminated 
in Fig, A4 by raising the load value to 
5,000 ohms. The improvement is evident. 

If the plate-voltage plate-current 
characteristics are to be investigated, 
Sw.l is thrown to position 15 and the 
plate voltage swing adjusted by apply¬ 
ing 60 cycles at Ep. An interesting com¬ 
parison has been made in Figs. A5 
and A6. In the first, the dynatron 
characteristics of the type 36 scrccn- 
grid R,F. amplifier are shown. The 
(ConfivHcd on page 40) 
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SERVICING BY SIGHT 
AND SOUND 


PART 1 — SPOT AMPLIFIER RESPONSE CURVES 

A factory technician gives the Service Man practical 
information on newest cathode-ray servicing procedure. 

M. M. BRISBIN 

... 


D uring a recent series of factory 
lectures, entitled “Traininjr the 
Kar for Radio Servicing,” the 



effect of changing circuit component.s 
in an A.F. amplifier was demonstrated. 
In order that the respon.se curves of the 
amplifier could he note<I by the audience, 
a demonstration device was used which 
would maintain the amplifier response 
curve on the screen of a cathode-ray 
o.«icilloscope. An outline of the operation 
of this device has been published but in 
response to requests for fuither in¬ 
formation concerning its operation, it 
has been considered advisable to go 
more into detail. 

b igure A shows the large demonstra¬ 
tion board with the auxiliary apparatus 
connected in place. The amplifier under 
test is mounted on the rear of this 
board and its schematic diagram is on 
the front of the board. In this schematic 
diagram are various switches for chang¬ 
ing the circuit. These switches are con¬ 
nected to the amplifier on the rear of 
the board and actually make the changes 



rig. A. Kadio men see and hear circuit actions. 


indicated on the schematic diagram. 
(Continued ow. 51) 



fig. 2, Operations in sweeping audio frequencies. 


AN EASILY-MADE 
ADD-ON VOLUME EXPANDER 

A new, NON-DISTORTING "bridge" design permits 
obtaining any desired degree of A.F. volume expansion or 
compression. 

L A. DE ROSA 




R ecently, two .«;ystcms of ex¬ 
panding the signal in the audio 
channels of the receiver have ap¬ 
peared. Both systems were tested out 
in the factory laboratory with which 
the writer is connected and were found 
to be unsatisfactory in many respects. 

Months of expenmentafion with all 
kinds of devices and systems^ however^ 


has resulted hi a ^nodificafion—of one 
of the methods—which pennits expand- 
iuy the output of an amplifier as much 
as is desired with a minimum of power 
loss and at the same time introducing 
hut a NEGLIGIBLE amount of distor¬ 
tion (as will he shotvii), PLEASE 
NOTE THE CAPITALIZED WORD— 
(Continued on page 54) 



I*hr4r»—W|ir>lo5iiIe Rmllo Service Co. 


Fig. A. Front view of the add-on expander. 



iMiiiUf Wiiielcsiilv lladio Ser%ii'o Co. 
Fig. B. Interior of the expander. 
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A department devoted to members and 
those interested in the Official Radio 
Service Men's Association, For mutual 
benefit, contribute your kinks, gossip 
and notes of interest to Service Men, 
or others interested in servicing. 
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Fig. A. Mr. Case's service emporium. 


NOVEL TEST BENCH 
HAS "SNAP-OFF" EQUIPMENT 

Raiuo-Cuaf'T, ObsMA, hrpt.: 

Some of the other meml>er3 of the ORSMA 
may I>e interested in the picture of my test 
bench 1 am enclosinif. See FIk. A. 

This bench is constructed of inexpensive 
presscil woo«i. The main feature <>f th** bench 
beinp the quick portability of all test eipiipment 
and meters so that they can be "snapi»ed off" 
for home .servicing. 

The several speakers are placed behind gal- 
vanizetl screen and impedancc-Uipiied f(»r all 


set-": 'peaker.-. can also be c[uickly "snapiied 
uiT" for use with any amplifier. 

The bench itself is well lighle<i and in addition 
has a hanging light id the <dd weight variety 
that will remain hi any position. 

The condenser te.ster is of a shop-made variety 
and tubes are tested with a Supreme Deluxe Klb 
Parts and acceSiiorii*s are conveniently di.^i- 
played in a show ca.^e in front of the technician. 
1 will be glad to answer any (luestions that may 
be of interest. 

Rupkut Case, 
iitochtvn, 


AN "AUSSIE" P.A. MAN 
SAYS "CONGRATULATIONS!" 

Rapio-Cbaft. OEI.SMA, Dfipt,: 

Ref ore I start to tell you what I want, let 
me congratulatb you on your "Anti-llowl Audio 
Amplifier" as described in the June and July 
issues of Hadio-Craft I 

Two weeks ago 1 had a mighty hig P.A. job 
on hand ; Ui feed political speeches to abfiut 5.000 
people in the town hall. 

My own job, which uses type 2A3 tubes, 
sounded OK until I started to increase the gain 
and then—well I got perfectly disgusted with 
things. 

My boss sent to Sydney for the parts, etc., for 
your amplifier and still I was skeptical. 

I had it finished 7 hours before I had to 


install it .'lo I didn't have much time to give it 
a good test under various comlilimus. 

Then! well, wonls canntit express the feelings 
that 1 felt when 1 heard it working in the hall. 

No blasting or having to man-handle the 
volume control at, all; in fact next time I've got 
a job on I'm going to install it. switch it on. aiul 
then take the wife to the pictures, and collect 
it on the way home. 

I get about 2 k watts from it. hut what watts! 
(Nf>. that's not a pun.) 

Well, whenever you hear from any so-called 
"eritic" who reckons that the 6Lfi is not a goi d 
tube, anti that your circuiU are not "up tu 
snuff," refer him Lti me and TU lock him up lii 
my s<»und rotim anti turn the job full on, then 
let him even try to utter a wt>rti ! 

(('(iniittued on pativ 45) 



Fig, I. A cheap P.A, amplifier adaptation. 


B KdINNKRS in radio .servicing as well as 
the advancetl Service Man probably will he 
interested in a simple device. ft)r checking 
intcrferonce-fdter compttnent values by mean.s 
of the comparison system, that every technician 
who wishes to enter the prtdilahle field of inter¬ 
ference elimination should use as a basic tool. 

Merely to discuss this ttud—the Interference 
Analyzer, shown in Figs* A. H anti 1—is tt> acquire 
an excellent hackgrtiuntl kniiwleilge of just what 
ciuistitutes the tluties iff an "interference serv¬ 
icer" : mitre general information on this ttipic 
t.'ui to where to find pritspeclive customers, hitw 
to appri>ach them, etc.) will be taken-up in 

forthcoming !*arls. 

The simplest type of device fitr eliminating 
radio interference at the source (anti one that 
Ls very often ofTi*ctive on household electrical 
appliances which draw little current) consists 
only of a filter condenser. C. ci>nnected to one 
sitle of the lino of the appliance anil grounded 
to the frame, as shown in Fig. 2A. Ordinarily 
a ctjntienser of from O.l-mf. to 1. mfil. will 

suffice. But. don't attempt to guess the correct 
capacity. ITse an "interference analyzer." such 
as .shown in Fig. 1. It will tell you rxarflu what 

value of condenser to install to eliminate the 

noise cntirrly. 

Variations of the hook-up show'n in Fig. 2A 


BUILDING AN 

INTERFERENCE 
ELIMINATION 
BUSINESS 

An "Interference Analyzer" v/ill speed the 
servicing of man-made radio interference. 
HARRY KALKER llifiliiiiitiiininiMiiiMiiiiiiiiiiiiiiiMiimiiiiiiiiiii) PART I 

should he trieil on more troublesome eases of 
ntuse. Sometimes 2 condensers connected across 
the lino and grounded to the frame of the 
appliance, as shown in Fig. 2B, will prove best. 

Again, it may he atlvisahle to use an R.F'. choke 
coil R.F.C., in series with the line as in Fig. 2C : 
or perhaps 2 chokes, or the.se in addition to the 
condensers, as in Figs. 21) and E, re.spec- 
tively. 

In the pa.st, it has been a slow, lalxtrious pro¬ 
cedure to determine the best filter arrangement, 

U.'iing the trial-and-error system, the Service 


Man had to connect one condenser and choke 
.'ifter another into the circuit until he found 
the right one. The Interference Analyzer now 
lends wings to thlt work by means of the follow¬ 
ing simple procedure: 

(1) —IMug in clip lead adapter (a length of 
2-con<luctor cord, with a male plug at one enil 
and a clip i>n either leatl at the other end) 
into "A" socket of Analyzer. 

(2) —Connect clip lead.'i of adapter to ter¬ 
minals of electrical appliance, 

(Contirtued on pape 50) 



Fig. I. The circuit of the Analyzer described. 


FEMALt 

DunCT 



Fig, A, Eiterior of the Interference Analyzer, 


Fig. B, interior of the interference unit. 
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AWARDS IN THE CONTEST 

FIRST PRIZE.$10.00 

SECOND PRIZE .. 5.00 
THIRD PRIZE 5.00 

Honorable Mention 


USEFUL RADIO CIRCUITS 

Experimenters: Here is your Opportunity to win a prize for 
your pet circuit idea, if it is new, novel, and useful. 
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FIRST PRIZE—$10.00 

IIome>Made Photo-Voltaic Cell. My 
contribution Is a home-made photo¬ 
voltaic cell for the experimenter. 
This cell changes varying light in¬ 
tensities into electrical impulses by 
varying the potential between the 
electrodes of a primary cell. The 
solution is m.'Kle by adding 1 oz. of 
lead nitrate crystals to 1 gill of dis¬ 
tilled water (4 gills — l pt.). An 
ordinary pickle bottle Ls use<l for a 
container. See diagram A. The elec- 
troiles used are a lead strip 6 

ins. and a copi>er plate 1 by 4 ins. 
Heat the copper plate in a flame 
until the entire surface is coated 
with a black flaky substance called 
cupric oxide. (Use a blue flame in¬ 
stead of a yellow one. to avoid a 
<]eposit of soot.— Editor) Now w’ash 
the plate in a weak solution of 
ammonia water to dissolve the cup¬ 
ric oxide. This leaves a golden brown 
coating of cuprous oxide, which is 
light sensitive. The back half of the 
pickle bottle and the back side of 
the copper plate should be painted 
with black lacuuer. 

Donald RostiATs 


SECOND PRIZE—$5.00 

Simple Method of Protecting Fil¬ 
ter Condensers. It is probable that 
at some time or other almost every 
radio experimenter ha.s absent- 
mindedly pulled the speaker plug 
out of a receiver and ha.s conse- 
cniently burned out or melted all the 
wax out of a set of filler condensers. 
The i<lea shown in diagram D does 
away with this possibility entirely. 
It will be noted that the speaker 
plug and socket have 2 extra con¬ 
nections. On the socket one term¬ 
inal is grounded and the other is 
run to the center-tap of the power 
transformer, while on the plug the 
two extra terminals are merely con¬ 
nected together. When the speaker 
plug is pulled out. the center-tap of 
the power transformer Ls left un¬ 
grounded ; so there are no abnor¬ 
mally high voltages produced across 
the filter condensers to burn them 
out. 

Hal Anger 


third PRIZE—$5.00 

Novel frequency-Doubling Idea. 
Here is a frequency-doubling idea 
which I have found useful when a 
relatively small amount of power is 
require«l at a frcfiueney higher than 
that of the available supply voltage. 
The circuit shown In diagram C, was 
iL‘»e<l when a frequency of 120 cycles 
was <le.sired to drive a small vibrator 
of a polarize<l type. The arrange¬ 
ment .'jhown jfj diagram D is a 
variation which more readily adapts 
itself to multi-stage doubling but 
refiuircs the aildition of a power 
amplifier of some sort if other than 
a few milliwatts of power output 
Ls desired. The doubling arrange¬ 
ment U nothing more than a full- 
wave rectifier with output filter pur- 
posely omitted an<l a suitable A.C. 
output coupling device substitutcfl in 
its place. A precaution to observe 
in the use of the circuit in diagram 
C is to be sure that con<lenser C 
has an adequate voltage rating. For 
safety, this condenser should have 
a U.C. voltage rating of at least 1.4 
times the r.m.s. voltage delivered 
by the input transformer P.T, Con- 


RADIO-CRAFT for JULY, 


denser C should have a capacity of 
several microfarads—the higher the 
capacity the greater the current 
output. Transformer T2 in dia¬ 
gram C may be either a heavy-duty 
audio output tran.'sformer or a 
transformer similar to I’.T. (or pref¬ 
erably a half-wave type) with the 
high-voltage secondary connected at 
P and various combinations of 110 
V. win<ling and filament windings 
utilized to give desired output volt¬ 
ages. Stiindard audio components arc 
entirely satisfactory for the circuit 
in diagram D and the output coup¬ 
ling can be of any type which will 
be suiUible to feed into the follow¬ 
ing amplifier. 

John E. Clarkb 


HONORABLE MENTION 

Condenser Tester. Diagram E 
shows a circuit diagram of a useful 
radio servicing device. The job can 
be constructed very cheaply, in fact 
most of the components will be 
found in the Service Man‘s junk 
box. Owing to the advent of the 
“tuning eye** tube, the older tuning 
meters are being discarded and the 
device has been designed around a 
Weston Tune-a-Ijight meter. The 
plate voltage and grid bias resistor 
are selected to suit the tube use<l. so 
that with a free grid, the plate cur¬ 
rent will have a value of about 5 
ma. which, with a Weston tuning 
meter, will cause the light beam to 
practically disappear. However, 
when the bias is applied to the 
grid by shorting the input term¬ 
inals, the plate current will be re¬ 
duced to about 0.5-ma. which will 
give nearly a full-scale light beam. 
Thus when the device is switched 
on, the light beam will disappear, 
but by connecting a high resistance 
between input terminals the bias is 
applied with a consequent appear¬ 
ance of the light beam. The job will 
detect leakages above 10 megs., and 
I have found it very useful in de¬ 
tecting inter-element leaks in tubes 
and small-value coupling conden¬ 
sers. Condensers of a value of .01-mf. 
and over show a full light beam 
which gradually disappears a.s con¬ 
denser charges up, the time varying 
from a second or two to several min¬ 
utes with large-capacity condensers. 
The job will not give quantitative 
measurements, and care must be 
taken not to touch anything con- 
necte<] to the grid terminal while 
operating, as body capacity will give 
a fake rending; also the grid term¬ 
inal mast be insulato<l with a good 
quality insulator as any high-re¬ 
sistance leak in the material will 
nullify re.'sults. 

L. n. C. S.MOUT 

Cahramatta, Sew S^outh 


HONORABLE MENTION 

Simple Code-Tract ice Set. Two 
people may practice code in the same 
room asing a single buzzer an<l 2 
separate telegraph keys. No bat¬ 
teries are required. An ordinary bell¬ 
ringing transformer k employed. 
When one party is sending, the 
other party must throw his switch 
in order to short out his key, and 
vice versa. Works from the 110 V. 
60 cycle house lighting circuits. See 
diagram F. 

Richahi) Grey 
(Continued on page 55) 



1937 


23 







































































































































CONDENSER ELIMINATES 

TUNABLE HUM.OSCILLATION ' CAUSES FADINO.(LO^- 
IA MOTOR BOATING *. TED IN GANG COnO. 
\fjy MOUSING) 


Wtl 



DEFECTIVE CONDENSER 

TO 

OUTPUT 


T I 

© HIGH-VOJAGE. 1.000OMMS-PER’VQLT METER 




ai.-MF* 

condenser 

ADDED V 






H ^ 

SS TO FIELD J C!4^ S 

T cisT^ 

r® VOLTAGE pivioeR ; 


OPERATING NOTES 

ANALYSES of 

RADIO RECEIVER SYMPTOMS 
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Fada FlashoRraph 42. Oaclllation and motor- 
boating between atations can always be elim¬ 
inated by inserting a O Ol-mf. condenser between 
the 110-V. line and chassis—Fig. lA. Fading 
on this model is usually traced to the coupling 
condensers of which there are two; for per¬ 
manent repair both units must be replied. 
Fading on this model is also traced to the R.F. 
plate bypass condenser as in Fig. lA. It is 
located in the gang-condenser housing. The one 
with the red lead going to the R.F. coil is 
usually the defective one. 

Zenith 70. When thU set complaint is distor¬ 
tion on low-volume setting the usual caiwe is a 
leaky coupling condenser between the detector 
plate and first audio grid. The best method to 
check for this trouble is to connect the meter 
from the control-grid of the first audio to 
chassis. If there is a reading it indicates the 
coupling condenser is leaky. If there is no read¬ 
ing the coupling condenser is good. Use only 
a high-resistance meter when making this test. 

Irving Iskowitz 


a complete reconditioning Is desired. It Is ad¬ 
visable. at least, to cheek them, preferably by 
measuring their power factor; although several 
of these chassis have operated satisfactorily many 
months after the proper bypass was provided. 

A. S. Cox 
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u. S. Radio & Television No, 400 Chassis. Here 
is an inherent fault in the circuit of the Gl^tone 
model 24 (No. 400 chassis) that causes difficulty 
and is easily corrected. This circuit uses a 67 
tube as a composite Ist-Det.—oscillator in which 
the tuned circuit of the oscillator is completed 
through the 8-mf. electrolytic filter conde^er 
(C14) and a 4-mf. 20-V. electrolytic (C16). The 
trouble evidences itself by failure of the oscilla¬ 
tor on the lower frequencies and severe audio 
frequency regeneration when the circuit breaks 
in or out of oscillation. This occurs until the 
set has thoroughly warmed up and may reauire 

more than an hour’s time. r on v 

The difficulty is localised in the 4-mr. ^u-v. 
electrolytic (CIS), this condenser having a 
sufficiently high R.F. re.sistance at low tem¬ 
peratures to stop oscillation over part of the 
band A 0.1-mf. tubular condenser, connected 
from the low-potential end of the oscillator to 
chassis, was found to be the smallest that would 
secure the desired results. This is illustrated by 
the dotted connections in the diagram, oee 

*^*lncre^ed selectivity is also a noticeable 
of this change. Experience has demonstrated 
that the filter condensers should be replaced ii 


Stromberg-CarIson 160-L Circuit, Variations 
in new 6J7 tubes have occasionally caused dis¬ 
tortion in the automatic tone control circuit uf 
the 160-L receiver, as first released. These tubes 
function correctly after “aging” a few hours. 
Also it has been found possible to eliminate this 
possibility of distortion with new or aged tubes 
by adding a wire, as shown in the illustration, 
to stabilise the screen-grid voltage. See Fig. ID. 

This modification was put in effect at the 
factory in all 160-P and 180-L receivers, and 
in all 160-L produced after October 23, 1936, 

Stromberg-Carlson No, 160 Receiver. Varia¬ 
tions in characteristics of the 6K7 tube cause 
some tubes to draw excessive grid current, which 
may lead to (1) noisy volume control action as 
the volume knob is routed; (2) low power out¬ 
put or “overloading”; and (3) excessive bass 
compensation at low volumes. 

To prevent this, circuit changes are being 
incorporated in all of these receivers manufac¬ 
tured on or after October 9, 1936. and the same 
changes should be made in receivers in the field, 
where noisy volume control action is observed. 
Slate the circumstance and the necessary re¬ 
sistors will be supplied without charge. 

Two changes are made (see Fig. IE) : (a) 
Replace the 1.000-ohm bias resistor with Part 
No P-26338 (2.700 ohms) for increased bias, 
(b) CJonnect Part No. P-26345 (10.000-ohm) 

resistor across the bass compensating condenser, 
for smoother bass at low volumes. This connec¬ 
tion is made from the volume control to a 
terminal nearby. 

StromBERG-CAR tsoN *‘Soi.i>er Nuggots 

Crosley No. 102. Set dead, draws excessive cur¬ 
rent from ’ A” battery; cither one or both vibra¬ 
tor condensers shorted. (These are acc^sible by 
removing side cover of vibrator housing, con¬ 
densers connected across secondary of l>«wer 
transformer.) Replace with 0.02-mf. 
tubular condenser. This is a common trouble with 
this set. 
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This Is a common trouble with many makes 
of car receivers. It is recommended that you 
chnnirc the vibrator or bufTcr condensers every 
lime you replace a vibrator. See Fijs. IF. 


RCA Victor Model 11^'-211. Set had barely 
enou»?h volume to play on local stations. A 
thorough check on all volumes, currents an«l 
point-to-point resistance measurements showed 
nothin*? wruim. The A.V.C. circuits were then 
siispci'letl and an inspection of the schematic 
disclosed two likely places in the f<irm of bypass 
condensers connected fnim the grii! supply net¬ 
work to grround. A resistance check faile<I to 
show a shorted condenser, so the substitution 
method was used and it was found that the 
0.05-mf. condenser (Cf)) bypassing the Ist-Det. 
grid-return from the aubiniatie volume control 
to ground was open. It w;ls also found that this 
was an intermittent condenser (I.F. 460 kc.). 


Kadiola Model 48. A common fault with this 
model is erratic cutting off to half-volume and 
back. The plates of the variable comlensers in 
this model are made of a magnetic metal and 
iron filings from the bearings cling to the plates, 
shorting them at times. The.se small particles 
can only be seen with the aid of a strong light. 
The best way to remove these filings is to blow 
them out with about 200 lbs. of air. 


Majestic Model 90. A very common trouble with 
this set is quick fading or snapping off to half 
volume. This is u>tually caused by one or more 
of the 3 bypa.'^s condensers bypassing the H.F. 
and detecUic cathode circuits. These condensers 
are all in metal ‘cases, riveted to the in.side of 
the si<le of the chassis. It is almost impossible to 
detect these condensers in the act of opening 
and closing since any kin<l of connections with 
test IcaiLs will result in normal operation for a 
short time. The only sure way to correct this 
trouble Is to replace all 3 condensers with 0.5-mf. 
tubular conderasers. Just as sure as you replace 
one and leave the other two in, you will be called 
back ami have u nasty time explaining to the 
customer. 

HiNi'oRD Owens 


Philco 610, 620, 625, 630, 635. Fading at the 
low-freuuency end of the broadcast band on 
these models, particularly the 61U, has been 
traced to the padiling condenser for the broad¬ 
cast band. Stations from 900 kc. to 560 kc. may 
fade out or drift slowly. Ity re-setting the station 
selector or dial, signals are again heard until 
the fretiuency drift is as much as 50 to 60 kc. 
Leakage due to the presence of .some foreign 
substance produces the difficulty. Remove the 
condenser and bathe in carbon tetrachloride for 
a moment or two. 

Intermittent oscillation or noisy reception upon 
the slightest jar of the cabinet or chassis may 
be due to poorly groundeil coil shields or loose 
grounding lug rivets. The coil shields are held 
in po.sition by spoiled clamps which lose their 
tension. Thc*se spades must be spread so that 
positive contact is se<-ured. At other times, the 
rivets holding the space clamps to the shield- 
can loosen, culminating in the .same complaint. 
The grounding lug rivets mentioned are those 
used for stniiring thi* tube sockets to the chassis, 
and which holil lugs in position to which differ¬ 
ent circuits are groiiinled. 

Increased hum level on the model 630 is usually 
due to an improperly ii nnccleil hum-bucking 
coil on the dynamic rcprofluciT. Simply reverse 
cither the voice wdl nr hum-bucking coil leads. 


Philco 650. 650PX. The complaint of distortion 
at resonance, when strong .signals are re¬ 
ceived, is almost always the result of in.sufr»ciciit 
A.V.C. vnltnge to the I.F. 7^ tube. To re<lure 
the controlling voltage to this stage, the manu¬ 
facturer employed a 0.5-meg. resistor from the 
I.F. sectmilacy return to ground or chassis. This 
is a small earlnin unit locattnl near the first I.F. 
transformer. the ri’sistor from the 

circuit will correi’t the condition, A reading of 
0..5-meg. from the control-grid of the I.F. 78 
tube designaUs the trouble. .See Fig, Ki, 

IntermiUiuit railio operation on the model 
650 PX lias been traced to ;i faulty phono-radio 
transfer switch. See Fij*. HI. This symptom 
will be manifested by the lack of .icreen-griil volt^ 
age on the H.F. and I.F. lubes, and is caused 
by poor Contacts of the swiU*h. 


philco 655. A slipping dial on this mo<lel is 
a frequent complaint and one ejOiily remeilieil. 
The trouble is due to binding of the bkick cellu¬ 


loid disc behind the dial face. After dis-assem- 
bling the dial, remove the black disc and ream 
its insklo circumference slightly, m that undue 
friction against the dial collar is not present, 

Philco 660, 66,5. When the long-wave band is 
found inoperative or weak with accompanying 
hiss, chiH-k the H.F. choke mounted upon the 
front wave-baml sWiU’h section shiekl for an 
open-circuited condition. In every case, the open- 
circuit cunsisteil of a break at the lugs, which 
is easily rcpaircil. 

Hefore replacing a shadowgraph tuning meter 
which is burnt out or opcn-circuited, the 0.05- 
mf. tubular condenser connected after the meter 
should be carefully tested for either a leaky or 
short-circuited f‘on<lition. A defective condenser 
at this point will burn out the new shadowgraph 
unit because of excessive current, unless re¬ 
placed. The condenser is located near the front 
of the chassis on the wave-band switch. 

Very highly distorted, muffled or chokeil re¬ 
production at any volume level is ;i complaint 
not uncommon with these models. Hy removing 
the grid bias from the 75 tube, which may be 
done by shorting out the 10-ohm section of the 
volUige divider in the rectifier se<.*ondary-relurn 
circuit, this condition may be cleared to a great 
extent but the volume control will have negligible 
effect. The trouble is due to a leaky blocking or 
coupling condenser between the plate of the 
type 75 tube and the grid of the type 42 driver. 
This unit is a 0.05-mf. black encased condenser 
located near the type 42 driver tube socket Since 
adilitional lugs on this condenser arc uscil for 
terminal bracket puri>ose8, unless a duplicate 
eonilonser is installed, it may be best only to 
disconnect leatL to one side of the condenser 
and add a replacement unit. 

Hi-n<TRAM M. P'ki-ujp 


Majestic 500. Sets of this mo<!cl that refuse 
to operate over the entire dial can usually be 
remedied by replacing the small 30,00U-ohm 
oscillator gridleak eoniiccletl from oscillator-grid 
to cathode on 6A7. This resistor often increases 
in value several time.s. 


Majestic 90, Weak reception on Majestic 90s, 
when all voltage and tubes cheek OK, can be 
caused by open-circuited 0.5-mf. bypa.ss conden¬ 
sers. The two condensers in question are locate<l 
on the side of the partition shield oiiposite the 
K.F. tube.s. (Ixwking at the bottom). Sometimes 
the gniunds of these condensers, whk'h are 
sulden'fl to the side of the can, snap, thus open- 
cirniiting the comlensers. The remedy is re¬ 
placement or resoldering. 


Zenith 705, 750, A common trouble in Zenith 
Model 705, 750, and other similar model.< is 
their failure to operate b«‘liiw 1,000 kc. This 
trouble will often be trace<I to an open section 
in the antenna eoil. When this coil is open there 
Is not sufficient energy jiicki'd up from the k^w 
end of the dial. This coil usually open.M at the 
eolineding lugs and Is easily resolderetl. 


United Motors 4037. On United Motors model 
4037 when the set is ilead or very weak JUid 
the ammeter show.s a drain of from 10 to 20 A., 
with the tubc«, condensers, and vibrator cheek¬ 
ing OK, the troiilile will often be trneed to 
shorted turns on the primary of the vibrator 
transformer. The primary on thc*sc transformers 
Cfin.sisls of 4 layers of ralher heavy wire and 
can be rewound iiuite easily. First make sure 
that thi- secondary is not shorted or grounded. 


RCA Victor Model 120, When the circuit of this 
set model motorbo:its continiiuusly. with no 
other signal audible, cheek for an open-<’ireuitcd 
i-ondenser in the 3-section electrolytic bkiek at 
the right of the gang condenser. The offendi*r 
is usually the scn.*en-grul supply bypass. To 
prevent a callback the entire block should be 
rejdaced. 


SERVICING 

QUESTIONS 


& ANSWERS 


Service Men^ may write, requesting answers to 
specific service questions. Address inquiries to 
Service Editor. For questions answered by mail, 
P®*" Question Is made. AN 
EFFORT IS BEING MADE TO MAINTAIN 48- 
HOUR SERVICE IN HANDLING THIS MAIL. 
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MOTOR BOATING 

(7) Richard Strausx, N. Y. City. 

Q. 1 hav<‘ a Fada model 65 receiver, which 
intermittently motor-boats. Please advise the 
rea.son and remedy. 

A. Motor-la^ating in this receiver can usually 
be traced to an open screen-grid bypass con¬ 
denser, See Fig. lA, We recommend replacing 
the defective unit with a 0.5-mf. 600 V. unit. 


RESONANCE LIGHTS NOT 
FUNCTIONING 

(i*) Martin Rlock, Reading, Pa, 

Q. About 2 months ago 1 purchased a G.E, 
model 115 receiver and was very pleased with 
it. Lately I have noticed that the focus lights 
which change from red to green to indicate 
when it is tuned properly are becoming less 
brilliant. How can this trouble be corrected? 

A. In order to correct your trouble, it is ad¬ 
visable to check all the tubes first, paying par¬ 
ticular attention to the 6K7 R.F, tube. It has 
been our experience that this complaint was 
always corrected by replacing the 6K7 R.F, tube. 


CODE INTERFERENCE 

(9) James Riley, Lansing, Mich. 

Q, I have recently purchased a Gninow model 
1101 receiver and am troubled a great deal by 
code, riding in on 710 to 570 kc. What can I do 
to correct this annoyance? 

A. Ry purchasing a wavetrap tuned to 460 kc. 
and connwting it in series with the aerial post 
on your set, this code interference will be 
greatly reduced. See Fig. IR. 


SET SMOKES 

(10) Arthur Hall, N. Y. City 

Q. About 6 months ago 1 purchased a G.E. 
E95 receiver, and until a week ago found it 
very satisfactory. I wanted to hear a program 
about a week ago and turned the switch on, 
an<l smoke starte<l to emanate fr<jm the power 
transformer. I immediately ahut it off. What 
1 would like to know is whether it is essential 
to replace this p<iwer transformer. 

A. The first thing to do is to check the 5Z4 
re<tifier tube. In all probability y<»u will dis¬ 
cover this to be the chief cause. If the set was 
turn<‘d off immediately, the transformer will 
not be impaired and will not need changing. 


"MAGIC EYE" DULL 

(11) Frank Morris, Hronx, N. Y, 

Q. 1 have hail an RCA lOKl set for 3 months. 
During this time 1 have changed the ''Magic Eye'* 
61C.5 tube twiee. What 1 would like Uj know is 
whether I will have to keep on replacing it every 
few weeks as in the past. 

A. Wo are informed that the 6E5 '*Magic Eye’* 
is constantly being improvcil, therefore in our 
Opinion it will not be necessary to change it so 
frequently in the future. 


DISTORTION 

(12) Kdwanl Smith. Hartford, Conn. 
i). I'lca.-e lell na* the reason for distortion after 
i ( Vj n t {ti it t tl o H lit! tf4 .5 3 ) 


Atwater Kent 155, Weak, distorted signals on 
Atwater Kvuit Model 155 are often traceable to 
the 42 grid-return resistor. This resistor is a 
small 0,5-meg. metallized unit located right at 
the grid terminal on the 12 socket. 


Silvertone Model 1592, Intermittent distortion 
ill this set was finally traceil to a .shorting 
speaker field. This trouble was loeateil by placing 
ii low-range voltmeter acrous.s the fiebl. When it 
.shorted the voltage would drop to almost zero. 
Comer II. Ruackhl'kiiy 
iContinucd on jnige 60) 



Fig, 1, Condenser defect; wevefrap connection. 
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THE LATEST 
RADIO EQUIPMENT 


This department brings to you each month the 
newest developments In electronic, radio and 
public-address equipment. Aggressive tech* 
niclans use this department to keep posted on 
the newer and better ways of doing things. 





Schools' portable recorder amplifier. 
Also OK for spot playback, (1389) 


HI-FI PORTABLE RECORD¬ 
ING AMPLIFIER (1389) 

(Universal Microphone Co.) 

D esigned primarily for use in 
echoob, etc., for the recordinsr of 
exercises and lessons in languages, 
expression, pronunciation, etc., 
this high-gain, resistance-capacity 
Coupled speech recording amplifier 
has been developed with the added 
convenience of portability. 

Supplied complete with collapsible 
microphone stand, amplifier, velocity 
mike, 1—10-in. (or 2—,8-in.) dy¬ 
namic loudspeakers, cables and con¬ 
nectors, all within the carrying case. 
Unit includes built-in high- and low- 
frequency filter for tone regulation ; 
low- and high-impedance input 
jacks: output for either 6- or 15- 
ohm cutting head; neon volume in¬ 
dicator ; calibrated volume control. 
Hum-free. A.C. operation; spot 
playback if desired. 

SELECTIVE INTER-OFFICE 
COMMUNICATOR (1390) 

(Operadio Mfg. Co,) 

U NLIKE the model of the same 
make described la.st month in 
l^adio’Craii this new model iiichidea 
a control .strip along the base that 
permits any one of 10 stiitions to 
be individually contacted. Once a 



Low-priced oscilloscope. (1391) 


trols) ; the amplified sweep permits 
observation of a single wave from 
15 to 30.000 c.p.s. 


particular station has been signaled, 
and contact established, conversation 
may be conducted in absolute pri¬ 
vacy—insofar as loudspeaker opera¬ 
tion permits. A feature of this sys¬ 
tem, over those which do not require 
station-to-station wiring, is that 
high-quality voice reproduction may 
be obtained—a desirable character¬ 
istic where the interphone is to be 
used over extended periods. 


NEW LOW-PRICED 3-IN. 
OSCILLOSCOPE (1391) 

A TYPK S4-XH 3-in. tube ia uaed 
in this new oscilloscope—which 
ha.s been designed to sell for under 
$55. 

Although designed especially for 
the service engineer to be used in 
conjunction with any standard fre¬ 
quency modulator and oscillator or 
with any of the new designs of fre¬ 
quency-modulated oscillators, this in¬ 
strument will serve the many pur¬ 
poses of a really efficient portable 
oscilloscope as well. 

It has separately-controlled hori¬ 
zontal and vertical high-gain ampli¬ 
fiers, flat from 30 to 30,000 cycles; 
intt'rnal or external positive syn¬ 
chronization ; high- and low-voltage 
power supplies (assuring brilliant 
pattern and no interaction of con- 


AUTOMATIC-CONTROL 
WIND-DRIVEN BAHERY 
. CHARGER (1392) 

U P TO WIND velocities of about 
20 m.p.h, this wind-driven gen¬ 
erator delivers iu maximum ca¬ 
pacity. At speeds up to 60 m.p.h, 
the propeller is automatically tilted 
so that only enough propeller-area 
is presented to the wind to main¬ 
tain normal output. A manually- 
operated piill-down wire tips the 
entire assembly to the off position 
in which it slips the entire air- 
stream. 


NOISE FILTER FOR ELEC¬ 
TRIC RAZORS (1393) 

(Solar Mfg. Corp.) 
NOISE-FILTER of the in¬ 
ductance-capacity type has 
been developed to eliminate the in¬ 
terference to radio reception caused 
by operation of electric razors. It 
takes only n second to plug the unit 
into circuit, between the razor's 
poer cord and the wall receptacle. 
This low-priced, neatly-finished de¬ 
vice should be an easy one for the 
Service Man to sell to his customers; 
a demo n«t nit ion is all that's neces¬ 
sary to close the <lea]. 


Low-loss, rugged Switch. (1395) 


COMBINED B.C. AND 
I.F. WAVETRAP (1394) 

(Meissner Mfg. Co*) 

A FERROCART (high-frequency 
iron) core is utilized in this 
newest wavetrap. It has two sec¬ 
tions. One section (knob adjust¬ 
ment) resonates over the range of 
1,720 to 700 kc., to eliminate inter¬ 
ference from any particularly strong 
station within this frequency range. 
The other section (screw adjust¬ 
ment) covers a range of 400 to 700 
kc. and thus wdll eliminate image- 
frequency interference within this 
band-width. Note that the two sec¬ 
tions may be utilized simultaneously 
and for two different purposes, as 
mentioned above; or, these two sec¬ 
tions may be connected in series to 
obtain resonance at any frequency 
between the extremes of 400 to 
1,720 kc. 

Service Men will be glad to know 
that a well-made device of this kind 
13 now available. 


LOW-LOSS, RUGGED 
SWITCH (1395) 

(Shalicross Mfg. Co.) 

S EVERAL important features 
characterize a new switch de¬ 
signed to meet the most exacting 
demands in output meters, tube 
checkers, decade boxes, thermocouple 
(Cot}tinued on page 56) 



New R.F. and I.F, wavetrap. (1394) 






,KJL'H-ri-jVP4- iri-4rpbozj_tlAtai— r’lshi 

permit simultaneously tying*in 4 stations. 
{I390l 




New wind-driven 
charger. (1392) 


Razor noise filter. 
(1393) 



Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) in above description of device 
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A COMBINATION (AND SLIDE-BACK) 

V.-T. AND PEAK VOLTMETER 

The functions, and what is probably the first published 
diagram with parts values, of a new test instrument. 

S. MINSKERii..... . . 


L ong recogTiized as an indispensable 
laboratory instrument, the vacuum- 
tube voltmeter has now become a 
frequent service instrument for meas¬ 
uring C-bias, A.V.C., A.F.C., R.P. 
voltage, etc., where ordinary voltmeters 
of even the highest sensitivity will draw 
current and upset circuit conditions. 
This has been clearly shown in recent, 
detailed articles in Radio-Craft on the 
use of this type of test equipment. 


A V.-T. AND "SLIDE-BACK** PEAK METER 

An actual vacuum-tube voltmeter of 
the very latest type is here shown by 
photograph and diagram. It is a pre¬ 
cision V.-T. voltmeter of improved prac¬ 
ticability and ease of operation com¬ 
bined with a peak voltmeter of the slide- 
hack type operating from an internal 
balancing voltage. 

Thi.s instrument is offered to meet the 



Fig. A. The meter end its probe or prod. 


wide range of applications not satis¬ 
factorily filled by a vacuum-tube volt¬ 
meter, of the usual design, limited to 
the reading of root-mean-square po¬ 
tentials. 

(Confimted on page 61) 



Hg, I. This is believed to be the first published schematic circuit of the new meter to Include electrical parts values 


A 20,000 OHMS/VOLT Diagrams for a high-re- 
AUAI V7CD l/IT sistance D.C. and A.C.- 

IVll D.C. "Tester-Analyzer." 

. . . . |s|. BEITMAN 


T he new trend in servicing instru¬ 
ments is definitely in the direction 
of higher sensitivity. 

The jump fi'om low resistance to 
1,000 ohms-per-volt, to 2,000 and now 
20,000 ohms-per-volt instruments shows 
the service instrument manufacturers* 
reply to the Service Men*s demand for 
sensitivity. But the rise of highly sensi¬ 
tive meters was not purely impulsive 


on the part of the Service Men, it re¬ 
sulted from the development of new 
radio receiver circuits calling for more 
accurate adjustments and forbidding 
any excessive current drain during the 
tests. 

Test operation under the above-men¬ 
tioned conditions of 20,000 ohms/volt 
sensitivity has been made available in 
(Continued on page 63) 



Fig. A. The array of components that go to make 
up the Tester-Analyzer. The front view of the multi¬ 
scale meter (lowerdeft) is shown In insert. 



Of two models, the D.C. type is shown by diagram, above, 



diagrams the A.C.<D.C. Tester-Analyzer. 
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Fig. C. The completed set with accessories and vibrator "8" unit. 


BUILD THE 

RADIO-CRAFT 
1937 CAR-RADIO 
RECEIVER 

Enjoy the pleasures of all-wave reception 
and automatic frequency control, in 1937. 

PART II iiiiiiininiiiiiniiiiiinniniiiiuiiiiiiHnuiiiiiiiiiiiiiniiiiiiiiiiniiinniiimuUNimitiniHniiuinuiiii 


A fter the constructor has decided, from the detailed 
descriptions given in Part I, just which types of power 
supply will be used and whether automatic frequency 
control, noise suppression, and a beat-frequency oscilla¬ 
tor will be included in his set, the actual construction work 
can be started. 

Incidentally, a complete description of the A.F.C., with the 
diagram of this part of the set will appear in Part III, in a 
forthcoming issue. 

The construction of the “front end”—a complete R.F. 
coil assembly—will call for some exceptionally careful work 
and perhaps much more time than the reader might think. 

THE INPUT "END” 

First, the 3-gang switch must be taken apart, the spacers 
cut in two, the shield partitions formed and drilled and then 
installed between the switch sections, and the side piece 
bolted in to complete the job thus far. Next, the various 
coils must be wired in—self-supported from the switch 
sections. It would take a complete story to give all details 
as to proper placement, and we must simply refer you to 
the detail drawings on construction and layout and advise 
you to “hang up” the coils with solid No. 14 or 12 wire, 
keep the leads short, and place the higher-frequency wind¬ 
ings as far as possible away from the shield partitions. 

Wire in the trimmers on all but the ultra-high frequency 
coils, placing them wherever convenient and as close as 
possible to the inductances which they are to tune. Remetnbcr 
that thejf viust be adjustable with the /2.F. shield compart^ 
'iiient in place under the chassis. Therefore they must be 
placed vertically, with the screw caps accessible from be¬ 
low the chassis. Connect the cap lugs to the A.V.C. or padder 
connection coil terminals and the bottom lugs to coil grid 
terminals. 

Wire from coil to coil in each stage for “B plus,” A.V.C., 
and other common coil loads, bringing the final leads out 


through the side wall of the assembly or leaving them inside 
if they are to be connected to R.F. or mixer tube sockets. 
(These sockets will be inside the shield box when the assem¬ 
bly has been installed under the chassis.) In the R.F. and 
mixer compartments, wire-in R.F. coupling condensers 
(0.05-inf.) from common A.V.C. bus lines for each stage 
to some convenient point on the shield partitions and then 
solder leads to the partitions for connection up through the 
chassis to the variable condenser rotors. Connect leads for 
variable condenser stators (grid terminals) to the switch 
gangs, making the leads rather long so that they may be 
pulled up through the chassis later and before the assembly 
is fixed in position. Remember that it will be difficult to 
viake changes and connections with the assembly installed, 
as coils and trimmers take up too much roon^. Do all this 
work in the very first place and test for continuity, etc., 
(Continued on page 58) 



Fig. D. This under-chassis view shows the coil and switch mounting. 
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A brief review of a few new test 
instruments selected at random 
reveals that the trend continues 
toward precision and versatility. 


TEST EQUIPMENT 

FOR THE SERVICE MAN 


....iimiiiiiii................ 



An A.C.-D.C. oscillator. External 
tests may be made. (1397) 


I T’S BEEN a lon^, up-hill climb 
but at last technicians seem fo 
bare awakened to a4 least some of 
the possibiliries of that amazing 
device—the cathode-ray unxr. Prac¬ 
tically every lar^e test-instrument 
manufacturer has brought out his 
particular version of cathode-ray 
servicing and test equipmentt for 
1937. Undoubtedly, 1938 will see 
continued progress along the same 
lines as those embodied in the 
C -R. units shown on this page; 
the present status, and trend, of 
other types of test equipment also 
may be notec/ in the remaining 
devices discussed. 


A.C.-D.C. SIGNAL 
GENERATOR 

A FREQUENCY range of 100 kc. 
to 22 me., all fundamentals, avail* 
able in the "oscimeter** here shown. 
Frequencies are read directly from 
a full-vision scale; accuracy is said 
to be 1 per cent on the broadcast 
and I.F. bands, and 2, on the hifther 
frequencies. Modulation at 1,000 
cycles is available. 

Provisions are made for usinR this 
Unit in making leakage tests of tubes 
and condensers; it serves also as a 
continuity tester. Separate R.F. and 
A.F. output posts afford additional 
external-test facilities. 

(Superior Instrument Co.) 

(1397) 

SMALL-SIZE CATHODE. 
RAY OSCILLOSCOPE 

OF SPECIAL importance, in con¬ 
nection with the instrument shown, 
is the frequency range of the sweep- 
circuit oscillator which covers the 
range of 1 cycle to 150.000 cycles 
per second. Device contains a built- 
in electronic frequency modulator. 
The C.-R, tube is the 1-in. metal 
type; it is particularly easy to follow 
the screen trace due to this tube 
being recessed. An effort has been 
made to simplify the control arrange¬ 
ment so that inexperienced persons 
may find it easy to secure good re¬ 
sults in minimum time and with the 
least effort. Measurements: 11 x 9 x 
7 ins. deep. 

(1398) 


A 12-SCALE SET- 
ANALYZER 

MEASUREMENT of current, volt¬ 
age and resistance from the receiver 
sockets is accomplished in the multi- 
scale instrument here shown by 
means of a 9-conductor cable and 
set of adapters; the point-to-point 
method of testing is employed. 

The selector knob that controls the 





New wide-range oscilloscope. (1398) 


scales at the same time switches the 
circuit to suit. 

Mo.st technicians will realize with¬ 
out lengthy explanation that having 
individual scales available to permit 
quick, accurate readings to be ob¬ 
tained under all tost conditions is 
an almost invaluable design feature. 
For instance, suppo.se you want to 
check-up a soldered joint—how often 
will the available meter-scale give 
you a good reading on this frac¬ 
tional-ohm circuit? The new design 
hurdles this problem by including 
a sufficient number of scales to pro¬ 
vide one which spreads 5 ohms over 
about one-half the range. Another 
point—the possibility of errors is 
greatly reduced since there is never 
any necessity for multiplying or 
dividing scale readings in order to 
determine values in a different range 
than the dircct*reading one; thus, 
there is a scale for every range. 

The movement is of improved, 
patented design Using a laminated 
magnet with soft iron pole piece 
worked into rigid bridge assembly. 
Ranges: to 1,000 V., A.C. and D.C.; 
to 130 ma., D.C.; and to 2 megs. 

(1399) 


A,F. OSCILLATOR FOR 
CHECKING AMPLIFIERS 

A sufficiently Stronit Eignal 

is supplied by this A.C.-operated 
audio oscillator to permit checking 
weak amplifiers. Attenuation for 
the measurement of gain percentage 
is said to be extremely accurate and 
impedance matching is variable. A 
pure sine wave, without harmonics 
or other waveform distortion, is 
generated. 

Frequencies; 100-250-500-1,000* 
2,000 - 3,000 - 4.000 -5,000 - 7.500-10,000 
cycles. Measures about 8 x 6*4 x 
in.s. deep ; thus, it matches a com¬ 
panion series of units made by the 
same manufacturer. 

(Triplett Electrical Instrument 

Co.) 

(1400) 


A.C..D.C. MULTI-METER 

SERVICE MEN, and even the 
general technician, will appreciate 
the exceptional convenience alforde<l 
in this newe.st in small-space multi¬ 
range meters—it's so compact it will 
slip into a pocket. Measures only 
3 X 6% X 2 3/16 ins. deep. Previous 
in.struments, by the same manu¬ 
facturer, having the same genera] 
appearance lacked the built-in recti¬ 
fier in this new model which permits 
A.C. measurements to be made. 

Ranges: High Range—to 1 meg. 
with self-contained battery; Low 
weighs only 27 ozs. 



Bevel gears link the multi-point switch 
to the l2‘Scale mechanism. (1399) 


Range rends to 1/10-ohm (low A.C. 
range reads to 1 V. for low-power 
output measurements). Voltage: 
0-1-5-50-500-1,000 V., A.C.; 0-5-50- 
500-1,000 V., D.C. Current: 0-550 
microamps., D.C. ; 0-5-50-500 ma., 
D.C. ; 0-5 A., D.C. Resbtance; 

0-500-50,000 ohms ; 1. meg. 

(Radio City Products Co.) 

(1401) 


2-UNIT SERVICING KIT 

TWO UNITS, matched as to gen¬ 
eral appearance, have been intro¬ 
duced simultaneously by one manu¬ 
facturer as complementary in.<;trii- 
ments for effective servicing of radio 
receivers. 

The first unit is on inexpensive 
oscilloscope complete with 1-in. C.-R. 
tube. The .second unit is a service 
oscillator, incorporating a greatly 
improved electronic sweep, which 
eliminates the need for a separate 
frequency modulator. 

Oscilloscope 

Outstanding among the features of 
the A.C.-operated oscilloscope are 
the following; full image with only 
1.75 V. (r.m.s.) ; both vertical and 
horizontal amplifiers, individually 
controlled, flat from 30 to 10,000 
cycles; linear timing axis in the 
same range. Utilizes 5 tubes; input 
power consumption, 50 W.. cold 

(30 W., hot). With this instrument 
circuits may bo accurately aligned, 
visually; all forms of distortion and 
hum checked; and modulation 
measured. 

Test Oscillator 

High output, negligible leakage 
(variable with frequency)t and a 
sweep rate of 120 times per sec. 
(which eliminates flicker) are some 
of the features of the A.C.-operated 
test oscillator. Frequency range; 90 
cycles to 32 kc. (in 6 ranges of 
fun<lamentnl frequencies) spread 
over a total scale length of 45 ins. 
Output control is a 3-step attenuator 
plus a continuously-variable unit. 
Utilizes 5 tubes. This signal genera¬ 
tor Ls particularly valuable in serv¬ 
icing receivers of the high-fidelity 
type having flat-top I.F. stages and 
which therefore cannot be properly 
adjustetl with an ordinary output 
meter; it may be use<l, in alignment 
applications with any type of 
cathode-ray oscilloscope. 

Either unit measures about 14 x 9 
X 7*/4 ins. deep. 

(RCA Mfg. Co., Parts Division.) 

(1402) 

(Cemtinurd o« page 59) 


Name and address of any manu¬ 
facturer will be sent on receipt of 
Self-addressed, stamped envelope. 
Kindly give (number) in above 
description of device. 


RADtO.CRAFT for JULY. 



View of the complete set analyzer, de¬ 
tails ot the I2‘$cale mechanism ot 
which are shown in the companion 
illustration at left. (1399) 



A.F. oscillator (100 to 10,000 cycles, 
pure sine wave) for checking audie 
amplifiers. (MOO) 


AX 

SCALES 
ON TOP 
(ft£CT- ' 
IFIER fS 
BUILT- 
IN) 


Pocket A.C.-D.C. meter. (1401) 



A 2-unit servicing "kit." (1402) 
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Radio Service Data Sheet 202 


STROMBERG-CARLSON No. 127. A.C.-D.C. CHASSIS (SET MODELS 127-H AND I27.M) 


A 9-Tube Superheterodyne. Metel Tube*. 3-band (540-I.S00 kc.. I.^SO-S.SOO kc.. 5.6-18 me.) A.V.C.. "Tri-Focal" (Cathode-Ray) Tuning. 

Permanent-Magnet Dynamic Loud Speaker. 
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Radio Service Data Sheet 


GENERAL ELECTRIC MODEL E-51 RECEIVER 

A 4-tube, A.C.-D.C. superheterodyne; dual band, broadcast range, 540-1,740 Ic., short-wave range, 2.2-7.0 me.; 6'A-!n. dynamic 
speaker; power consumption, 45-W.; undistorted output, O.S-W.; maximum output. 0.7-W.: intermediate frequency. 465 kc.; tone control. 


The functions of the 
various tubes in the Hen- 
ora I Klectric Model K-51 
receiver are as follows: 
CAS, oscillator ami 1st- 
Pet.; CK7, 1,F. ampli¬ 
fier; CQ7, 2nd-r)et, A.V.C. 
and first A.F. amiilifters ; 
25Afi audio power ampli¬ 
fier; 25ZC rectifier w'ith 
each section functioning 
as half-wave rectifier. 
The pilot light is a Mazda 
Mo. 46. 




General Electric Table Model E-51. 


The alignment frentiencics for the General Electric Mk)del E-r>l are 465 kc. 
for the I.F. ;md l.riOO kc. for the bniailcast band. In <iriler to properly 
align thus receiver, it will be necessary have the following service tools: 

1. Test oscillator capable of pniducing the above alignment frequencies; 

2. Non-metallic alignment screwdriver; 3. Output meter. Trimmer loca¬ 
tions as well a.s voltages arc illustrate<l below. 

The LF. amplifier should be tuned to 465 kc.; set the test oscillator dial 
at this fre<uiency. Turn the volume control to maximum and short-circuit 
the antenna anil grotinil leads. Tune the rc'ceiver to a point where no signal 
comes in. Connect the te.^^t oscillator out tint lietween the 6A8 Ist-Det. tube 
grid (VI) and the cha.ssis. Connect the output meter across the cone coil 
of the speaker and adjust the oscillator output until a small deflection is 
observed on the output meter. The 4 l.F. trimmers are adjusted in the 
following se<iuencc; 

1. Secondary trimmer on second l.F. transformer, Cl7. 

2. Primary trimmer on second l.F. transformer, Cl6. 

3. Secondary trimmer on first l.F. tran.-^former. Cl3. 

4. Primary trimmer on first l.F. transformer. Cl2. 

Throughout all adjustments the output should be maintained at a low 
level by decreasing the test ascillator output as the various stages are 
bniught in line. After there adjustments have been made, the same proce<liire 
should be repeated as a final check. The l.F. alignment will then be complete. 

The R.F. and oscillator transformers arc aligned at 5S0 and 1,500 kc. 
With the tuning condenser plates fully meshed, line up the pointer and 
dial by adjusting the dial drive drum set screws so that the line at the 
extreme right-hand end of the dial is indicated. 

Aligning the Broadcast Band: With the band switch in the clockwise 
position, set the tuning dial to 1.500 kc. Set the test oscillator at 1.500 kc. 
and adjust the oscillator trimmer for maximum output. Next, adjust the 
R.F. trimmer for maximum output, taking care that the output from the 
tcKt oscillator is not high enough to overload any part of the set. After 
these adjustments, tune the set and the test oscillator to n><0 kc. Adjii.-^t 
the broadcast padding condenser C7, for maximum output while rocking 
the tuning condenser back and forth until maximum output is obtained. 
The dial setting after this adjastment may not agree exactly with the 
frequency, but this is not important. To complete the broadcast band 
line-up, reiieat the adjustment at 1.500 kc. as before. 

Aligning the Short-Wave—22-7.0 me. (2,200-7,000 kc.)—Band: No separate 
short-wave trimmers are provided on this receiver. The correct adjustment 
of the broadcast band automatically aligns the short-wave band. 



“U" 


I.500KC 

C2 

OSC I.SOOKC 


Voltage chart showing normal operating voltages of all tube elements, viewed 
from the under side of chassis. Trimmer locations are also indicated. 
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"Tube” lighter. (1380) 



Service Man's pencil. (1381) 



Music at ear-tip. (1382) 


60UND UNtT 



Make good diagrams. (1383 



Illuminated screwdriver. (1384) 


NOVEL RADIO ITEMS 

The illustrations and descriptions on this page hardly do justice to 
these many ingeniously clever radio merchandising novelties. 

IHIII1IIIIIIIIIHIimi1IIMIIIIIIIIIIIIMIIllllMllllllll11llllMIIIIIII1imilMII1IMIIIIIMIIIIIItlllll1IIIIIIMIMllllllllMI1ll1lllllllllllll1lllllllllll1lllll'l'll^^^^^^ 


intrrcutinp devices 
ihnt do not fail into the ordinary 
catenorie» of gryttral radio 
rwnit. teatinri apparatus, etc., arc 
tioM’ available cither as direct 
chases or as prvmiHtns of some Sort 
in connection with the purchase of 
radio tuiuipntent. Some of the more 
unusual of these devices which have 
made their appearance in the past 
are here shown for such in tercet as 
they may hold for the radio man. 
Names and addresses of manufacture^ 
ers rejyrescnted will be sent upon 
receipt of a stamped and self- 
addressed envelope. Kindly give 
(number) in the following descrip¬ 
tions. 


A “Metal-Tube” Liphter. A new, 
novel ‘'cipLry" liRhlcr is made in the 
form of an ovtal-base tube of the 
screen-trrid type. The lighter is made 
available by removing the shell of 
the "tube." (13.^0) RCA Manufac¬ 
turing Co., Inc. 


Color-Coded Service Pencil. More 
than ordinary utility is enjoyed in 
a new Service Man’s i>encil which 
incorporate:} (1) colored and num- 
bort’<l bands that rotate aiul may be 
aligned, as illustrated, to determine 
the electrical values of components 
in accordance with R.M.A. color 
codes; and, (2) a bakclite neutraliz¬ 
ing tool that recesses into the pencil 
and is available by removing the 
entire cap which resembles n metal 
tube (removing only the shell of 
this "tube" reveals an eraser under¬ 
neath which are contained replace¬ 
ment leads). (13H1) 

A Musical Pillow. Service Men 
should have no difficulty doing a 
nice sideline bu.sincss wiring-in to 
existing radio sets the new type of 
radio pillow here illuslrated; hos¬ 
pitals, shut-ins. the hard-of-hcarinP 
ainl other markets for this pillow 
will 1 k‘ interc.stcil in the item be- 
cjiuse of its small .size and low co.st, 
and the individualized program-re¬ 
ception it alTonU. The pillow con- 
lain.s a small repnMliiccr unit which 
radiatt's aouml. to the surface of the 
pillow, through a resilient material 
containing hundreds of tiny pa.s- 
sages. (13H2) Kiustern Radio and 
Television Co. 


Radio Symbol (2uidc. Most radio 
men will welcome the new trans¬ 
parent celluloid stencil here illus¬ 
trated. Its cut-out outlines make the 
drawing of radio symbols a pleasure 


in more ways than one. (13M3) Hy- 
grade Sylvania Corp. 

Flashlight Screwdriver. Here is a 
clever tool that combines an in¬ 
sulated metal blade set in a heavy 
glass base, with a fla.shlight whose 
ray.s arc focu.>4e<l at the point of the 
blade. Clips into your pocket. Great 
for working in dark corners. (1384) 
Ilygrade Sylvania Corp. 


Circular Slide-Rule. Technicians 
who know enough arithmetic to 
work out an Ohm’.s law formula 
w*ill want to own this new pocket 
slide-rule. Its effective length is 20 
ins. Permits quickly making all 
those calculations, in multiplication, 
division, proportion, reciprocals, 
squares and square roots, that are 
the indi.spen.sable elements in con¬ 
structing and servicing radio equip¬ 
ment of all types. (1385) Tavella 
Sales Co. 


Radio-Set Tone Tester. The por¬ 
tion of this adaptor that extends 
from the knobs to its top may be ro¬ 
tated. This controls circuits, shown 
by diagram, that permit demonstrat¬ 
ing, in 6 steps, the great difference 
in time quality between types of radio 
receivers typical of the years 1027 
to 1937. Coloramas simultaneously 
illustrate these respective types of 
sets. (13KC) General Filectric Co. 


World-Wide Radio Station Index. 
Known as the "Roto-Log." this 
thumb-operated device list.s over 
l.GOO long- and short-wave stations 
—tells time instantly at any point 
on the globe. Stations are listed by 
call Utter, and by frequency and 
wavelength. Swell for checking sta¬ 
tion logs on dials, etc. (1386A) 


"Pindex” Identifies Tube Ter¬ 
minals and VnltagcH. There has just 
been introduced jl pocket-size, cel¬ 
luloid gadget that enables the Serv¬ 
ice Man to determine at a glance 
the manner in which the prongs 
are arranged, and the ftlameiit 
rated terminal volUge and cur¬ 
rent for over 60 of the most-used 
radio tubes. Corresponding data 
2 ippear in respei'tive windows as a 
card Ls slid back and forth. (13KGH) 


Illuminated Pencil. Ever liad a 
yen iii>s.so.s.s a pencil, that could 
be used in the dark, which would 
illuminate only the immeiliato area 
in which you were writing? Here 
'tis. Fine for slumping in the dark 
corners of a radio set, too. The 
(Continued on lutge 64) 


Station data at thumb-tip. (I386A) 





"Pindex" lists tube prongs. (I386B) 



DISTRIBUTOR 
■■ SUPPRESSORS' 


"Suppressor" lighter. (1388) 



Pocket slide-rule. (1385) 



Tone demonstrator. (1386) The base of the demonstrator conceals the switch, etc. The circuit tells the story. 
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USEFUL TOOLS 

FOR RADIO SERVIONG 

The clever technician, in order to save hinn a few minutes here and 
a few minutes there, keeps himself well-posted on new tools. Many 
interesting ones are here described for the Service Man. 



Literally blows out static! (1366) 



Electric drill saves time. (1369) 



The chassis may be rotated. (1370) 



A plug with bulldog grip. (1371) 


P erhaps not all these toots win 
interest all radio n^en, but, 
some of them will interest some 
members of the craft. Names and 
addresses of manufacturers rep¬ 
resented win be sent upon receipt 
of a self-addressed, stamped en¬ 
velope. Kindly give {number) in 
the following descriptions. 


RADIO-SET BLOWER 
(1368) 

S ERVICE MEN now have available 
a radio blower that quickly 
chases dust and dirt—and thus, 
often, ’’static**—from the most in¬ 
accessible places in the radio receiver. 


LIGHT-DUTY HAND-DRILL 
(1369) 

H ere is an A.C.-D.C. hand-drill 
with trigger-type switch and 
continuous-operation Jock, priced 
low enough to attract almost every 
radio set builder. Service Man and 
experimenter. The no-load speed of 
this 7-lb. drill is 2,950 r.p.m. 


SERVICING CHASSIS 
CRADLE 
(1370) 

A ny make or model of radio 
chassis may be held in any de- 
sire<l position for testing, aligning, 
repairing, replacing parts, etc., if the 
steel chassis cradle here shown is used. 


BULLDOG-GRIP ELECTRIC 
PLUGS 
(1371) 

S ERVICE Men will want to re¬ 
place their regular terminal 
plug with the special type here 
shown. A plunger causes the prongs 
to expand tightly against the re¬ 
ceptacle. Prevents the soldering iron 
becoming disconnected in the middle 
of an important job—due to a wall 
plate in the customer’s home that 
docs not lightly fit the plug. 


CIRCUIT BREAKER SUBSTI¬ 
TUTES FOR FUSE 
(1373) 

N O NEED to delay repairs, in 
the service shop, to replace a 


fime blown by a defective instru¬ 
ment. Install a magnetic circuit 
breaker in a convenient spot. Avail¬ 
able in instantaneous trip and time- 
delay action. Available types: drop 
on 50 ma. to 35 A.; time delay of 
5 secs, to 8 mins. 


WRINKLE-FINISH 

VARNISH 

(1374) 

(General Cement Mfg* Co.) 

G iving a commercial appearance 
to home-built equipment (am¬ 
plifiers. test equipment, parta, 
chassis, etc.) is no longer a problem 
to the Custom constructor. A new 
“assist” in this direction for the 
technician is a varnish, available in 
black and colors, which wrinkles 
without refiuiring baking. Easily 
applied by brush or spray. 


SERVICING GRAPHITE- 
LUBRICANT 
(1375) 

I F that condenser shaft becomes 
a little tight give it a dose of 
finely-powdered graphite as here il- 
hi.strated. The compressible celluloid 
tube is capped with a tiny nozzle. 


WATER-PROOF INERTIA 
FLASHLIGHT 
(1376) 

A BATTKRY-OPKRATED flash- 
light that docs not use the 
usual tyi)e of ofT-on switch is now 
on the market. This flashlight is so 
completely water-proofed it may be 
submerged in water more than 24 
hours without in the least alTccting 
its operation. It is turned either on 
or ofT by a sharp snap of the wrist 
which operates a built-in switch 
utilizing principles of inertia. 


SERVICING CHASSIS AND 
MALLET 
(1377) 

A FIXED-ANGEE chassis made 
of heavy steel which may be 
used not only for bench work but 
also in connection with displays is 
here shown holding a radio set in 
position. A wooden mallet (insert), 
eiishionefi on Iwth cncls with rubber 
(Continued on page 63) 



New ’’safety ’ flashlight. (1376) 



The chassis is fixed. (1377) 



Letter your tools. (1376) 



A clean-edge chassis cutter, (1379) 



A kit of properly-selected, fine-steel pliers for radio men. (I379A) 


New circuit breaker. (13Vi) 



Wrinkle varnish. (1374) Tubed graphite. (1375) 
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CROSLEY MODEL 0-516 [CHASSIS No. 506] 

A 4-fuba (and ballast) A.C.-D.C. superhet.; broadcast and some police bands. 540 to 1.725 KC; A.V.C.; 5-in. dynamic speaker, dual* 

purpose tubes. 
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b* 
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This model C-51G Crosley 
ra<iio set is n 5-tube super¬ 
heterodyne designed for oper¬ 
ation On a 110 to 120 V. 
power supply, either A.C. or 
D.C. The tuning range of 
the receiver is approximately 
from 540 to 1.725 kilocycles 
(555 to 173 meter.s). Uses a 
6A7 as oscillator and Ist-det.; 
a75 as A.V.C.. 2nd<'det. and 
A.F. amplifier; a 43 as ixjwer 
Output and a 25Z5 rectifier. 
Utilizes a 5-in. dynamic 
speaker. 



Crosley Model C-516 Mantel Set. 


Tubes and Voltage Limits: The table shown below gives the functions of 
the tubes used, together with the voltage readings between the tube 
Bucket contacts and **B —** Voltage readings should be taken with a 1,000-ohm. 
per-volt, 250-V. voltmeter (except filaments) with volume control full on 
and no signal input. 

Alignment Procedure: The chassis of this receiver is connected through 
a resistor to one side of the power supply and for this reason all test 
equipment should be thoroughly isolated in order that the power supply 
will not be short-circuited while attempting to align the receiver. 

Connect one terminal of the output meter to the plate and the other 
terminal to the screen-grid of the 43 output tube. Be sure the meter is 
protected from D.C. by connecting a condenser (0.1-mf. or larger—not 
electrolytic) in series with one of the leads. 

Tuning I.F* Amplifier to 450 kc.: (a) Connect the output of the signal 
generator through a 0.02-mf. condenser to the top cap of the 6A7 Oscilla¬ 
tor—Ist-det. tube, VI, leaving the tube’s grid clip in place. Connect the 
ground lead from the signal generator direct to the receiver chassis but 
do not run a wire direct to ground. Keep the generator leads as far as 
possible from the grid leads of the other screen-grid tubes, (b) Set the 
station selector so that the plates of the condenser gang are completely 
out of mesh and turn the volume control to the right (ON), (c) Set the 
signal generator to 450 kc. (d) Adjust the I.F, trimmer condensers for 
maximum reading on the output meter. Always use the lowest signal 
generator output that will give a reasonable output meter reeuiing. 

Aligning R.F* Amplifier: (a) Connect the output lead from the signal 
generator through a 250 mmf, condenser to the antenna lead on the 
chassis, (b) Set the signal generator to 1,400 kc. (c) Adjust the station 
selector to 140 on the dial, (d) Adjust the trimmer located on the **OSC.” 
section of the condenser gang for maximum output, (e) Adjust the 
trimmer located on the **ANT.'’ section of the condenser gang for maximum 
output, (f) Readjust the station selector slightly for maximum output, 
(g) Repeat operation (e) for more accurate adjustment. 


TUBE SOCKET VOLTAGE READINGS 


Tube 

Function 

H 

P 

S 

K 

G2 

Gl 

G4 

6A7 (VI) 

Oscillator Ist-Det. 

6.5 

100 

40 

1 

100 

-20 

— 

75 (V2) 

2nd-Det. & A.F. Amp. 

6.5 

11 

— 

1 

— 

— 

— 

43 (V3) 

Output 

25.0 

95 

100 

0 

— 

— 

-20 

25Z5 {V4) 

Rectifier 

25.0 

— 

— 

100 

— 

— 

— 


Power output approximately 1 W.; power consumption approximately 
50 W.; voltage drop across speaker field 120 V.; all readings taken on 
117.5 V. A.C, power supply; all readings except filaments will be approxi¬ 
mately 15 per cent lower on 117.5 V, D.C, 



Chassis layout of Crosley Model C-SU showing location of tubes and 
major components. 
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CHRYSLER-PHILCO "CUSTOM-BUILT" 1937 CAR-RADIO SET (PHILCO CHASSIS C-1450) 

Made by Philco (C-I4S0); 5-tube Superheterodyne; 6 V. D.C,; vibrator plate supply (optional); dual antenna connection; "courtesy** 

ThU receiver is designed for Chrysler Cl4, 

CIS. CIS; DeSoto S-3; iJodge D-5. D-fi. D-7; 

Plymouth P-3. P-4 models. The curs are also 
constructed to receive antennas, control panels, 
and additional speakers. 

On models P-3. P-4. D-5. D-6. D-7, there ifl 
a connection of the “A’* lead to the back of 
the ignition switch, on which there is a “Ga- 
Rad" terminal. When the motor is not running, 
turning the switch key to the extreme left 
permits’ the operation of the receiver. For other 
models, a lock switch, preventing unauthorized 
operation of the set, is an extra. 

The set i.s normally furnished with the ‘’Road¬ 
way*’ anti»nna. with which the pick-up is be¬ 
neath the running boards. On the left side of 
the receiver housing is an antenna connector; 
if the “Skyway’* antenna (installed on the 
roof, and running from windshield to below 
rear window) is used, two screv/s are taken 
out of the antenna connector and it is turned 
halfway round (Fig. F). The screws are 
replaced; a snap button cover taken off the 
antenna selector switch (Sw.l). The receiver 
is then mounted on its bracket; dash seal 
screw is taken from behind the swivel bracket 
(at bottom of receiver) and bracket secured to 
the dash. Antenna lead is then connected into 
conductor. 

The control unit, installed from the rear of 
the panel, carries three control shafts, con¬ 
nected to the side of the receiver housing, as 
shown in Fig. E, The fused “A** lead runs 
from the upper left side of the housing to the 
“A” lead on the end of the receiver. The other 
battery lead, from the center of (he housing, 
below the window, is cut to the proper length, 
and connected to the discharge side of the 
ammeter. 

When the control knobs have been tightened 
on the shafts, and the shafts connected to their 
couplings on the receiver, by the casing nuts, 
the calibration of the tuning dial may be 
regulated. Turn the knob to right until a 
stop point is reached; then back all the way 


connecTion; 

in the opposite direction. Check against a sta¬ 
tion of known fre<iucncy; hold the dial at that 
fre^iuency (with a rubber on the tip of a 
pencil) and tune exactly to the station. 

To 8uppres.H ignition interference: screw the 
bakclite suppres.sor (interference condenser 
part 30-4007) on the distributor end of the 
distributor center load cable; plug the ilistrib- 
utor into the distributor cap. Install the 
generator condenser (part 30-4490) on the 
generator. It is mounted under the ground wire 
screw (center) and connected to the “A** 
terminal (thus putting it acnxss the “A” supply) at the 
left. Do not connect to the other screw (right). 

In cases of special trouble, ground the speedometer 
cable, oil line and temperature indicator tubes, where 
they enter the dash. No. 14 bare stranded wire is passed 
around the three tubes and grounded under one of the 
grommet cap screws. (Remove the paint from under the 
screw head.) It may also be helpful to connect a 0.5-mf. 
condenser to either the ignition switch or the ammeter 
(wherever it does most good), mounting the condenser 
on the flange of the instrument board. 

In noisy locations, it is best to turn the middle knob 
(tone control) clockwise to Bass Note position, cutting 
down the high notes. Static, whether atmospheric or man¬ 
made, is amplified with the signal; and near electric power 
lines, or car lines, it may be difliciilt to bring in any 
but powerful locals. Since these require less amplification, 
the automatic volume control reduces amplification and 
with it the undesirable noise. Caution must be used to 
turn off the set completely, or the battery will discharge. 

There are two models of vibrator: 41-3170-3 (Fig. B) 
and 41-3170-2 (Fig. D), connections of which are shown. 

A 260-mmf. condenser has been added to this receiver, 
in later issues, as indicated in dotted lines, between fila¬ 
ment of VI and ground. 

As a recommended accessory, the “Comfortone Courtesy** 
speaker has been designed. The back of the front seat, 
in all car models, is pierced to facilitate its installation. 
It therefore gives full volume to passengers in rear seats, 
without increasing it to inconvenience the occupants of 
front seats. It is connected (as shown in Fig. E) to a 
socket at the side of the receiver housing. Its connections 
are shown in Fig. C. 



The permanent-magnet dynamic 
loudspeaker, behind the robe-rail, 
in use. 



Installing the seat reproducer. 


To install this speaker it is 
necessary to reach the speaker 
cut-out by renrK>ving the retain¬ 
ing bracket nuts, the front seat 
rear-cushion and peeling down the 
insulating material. 

(Continui'd betow.) 



(Continued from above.) Using 
a sharp knife, cut through scat- 
back trim : u.se as guide, outside 
diameter of the cubout. 

Speaker cable threads, from 
receiver, under floor carpet along 
left side of floor tunnel to front 
seat and through hole in front 
seat center brace and along brace 
channel to l/{»-in. hole (to be 
drilled) ; photo shows wiring up¬ 
ward from this point. 
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The correct angle to hold the iron is flat to the work. 


HOW TO SOLDER 

Tyro and expert technicians, alike, will ap¬ 
preciate the fundamental information on 
an important subject this article contains. 

J. L. BROTHERSiiiiiiiiininininiiimuiiiiiiiiniiiiiiimiiiiiiiiinniiiiiiiiiuiiniiuiiininii 


S OLDERING is not difficult when 
certain facts are known. There is 
only one method of niakin^^ a per¬ 
fect, soldered joint. The pieces of metal 
to be soldered must he raised to the 
melting temperature of the solder used. 
It is most important to keep the solder¬ 
ing iron (Here's one of radio's para¬ 
doxes—the soldering “iron" is not an 
iron but a copper! — Editor) at the cor¬ 
rect temperature. An “iron" too cold or 
too hot will not solder properly—if at 
all. 

Temperature. The correct temperature 


- 




o 

0 


Hold the iron flat against the surface CA). 


of the copper tip is indicated by the con¬ 
dition of the tinning. An experienced 
solderer knows by the appearance of the 
iron and by the “zip" it makes when 
brought into contact with the soldering 
flux and solder, just when the right tem¬ 
perature is reached. Only a little prac¬ 
tice is needed to acquire this knowledge. 

If the tip is overheating, there will 
be a tendency for the tin to burn off. 
That is, instead of the tinning on the 
copper tip remaining bright, it will 
become discolored and burn away per¬ 
mitting the bare copper to oxidize and 
consequently form a heat-insulating 
crust. The heat is thus prevented from 
melting the solder and raising the parts 
to the soldering temperature. Overheat¬ 
ing can be prevented by disconnecting 
the iron from time to time as required. 

Clean Metal. The metals to be soldered 
must be bright and clean, free from 
grease, dirt or oxide and preferably 
tinned (coated with pure tin or solder). 
Nickel-plated parts are very difficult to 
solder because nickel does not readily 
enter into solution with the solder, or 
“alloy" with it. Electro-plated tin parts 


are not so satisfactory as those that 
have been hot dip-tinned because the 
solder tends to alloy only with the plat¬ 
ing which frequently flakes off. There 
(Continued on page 61) 



A and C are correct for resin-core solder. 



The appearance of the complete direct-coupled amplifier. 


DIRECT-COUPLING 

IN A 


30-W. BEAM TUBE 
AMPLIFIER 


This hi-fi amplifier matches a specific micro¬ 
phone. Part II appeared in April issue. 

A. C. SHANEY ..... PART III 


A fter having carefully checked the 
“perfect and ideal" high-fidelity 
amplifier described in Parts I and 
II, the P.A. technician might say to the 
engineer, “So what?" And the engineer 
would probably reply, “With the advent 
of a true straight-line frequency, non¬ 
reactive amplifier, it becomes a rela¬ 
tively simple matter to design a real 
straight-line frequency response P.A. 
system by simply correlating the de¬ 
sign of the microphone and loudspeaker 
in such way that the frequency response 
of these 2 units complement each other 
to provide, when connected to the am¬ 
plifier, uniform pick-up and reproduc¬ 
ing characteristics for the entire audio 
spectrum." 

IMPORTANCE OF THE MICROPHONE 

Naturally, the microphone is one of 
the very important determining factors 


in such a system, and any discrepancy 
in its transducing ability would be 
exaggerated by the amplifier. 

The ideal microphone is capable of 
converting all audio frequencies into 


corresponding electrical impulses of 
equivalent amplitudes without wave¬ 
form distortion. To accomplish this re¬ 
sult, a new streamlined Bullet Micro- 
(Continued on page 62) 
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RCA ALL 

lEvdbto iSfhiiS 

EVERYTHING IN 

THE WAY 


RADIO-MICROPHONE 

RCA Manufacturing Company, Inc. • Camden, New Jersey 

TO LOUDSPEAKER 


A Service of the Radio Corporation of America 



To the consumer. RCA means high quality jierformaiice at low cost.-.'l'o the radio man, KCA means easier selling, higher iirolits 


ENJOY NEW RADIO THRILL! 


Thousands Getting New Pleasure 

from Radio that’s RCA All The Way! 


This is P. A, Time— 

The Time to Cash In! 


The air is full of thrills! Every hour of 
every day finds colorful, exciting pro¬ 
grams being broadcast for you to hear— 
to enjoy! 

As fine as these programs are—it's up 
to you to get the thrill of radio that's 
RCA All the Way—perfect performance 
beginning with the RCA microphone in 
the studio and coming to you with equal 
perfection from your RCA Victor re¬ 
ceiver. Only by owning an RCA Victor 
radio can you get this thrill. 


They Cost as Little as $20 


You can enjoy radio that's RCA All the 
Way at low cost with one of RCA Vic¬ 
tor's new 1937 models! They are now on 
display at your RCA Victor dealer's 
store. Designed for every purse they cost 
as little as $20. Among the many models 
priced below $100 are several with RCA 
Victor's Magic Brain, Magic Eye, Metal 
Tubes. Every chassis is housed in a beau¬ 
tiful cabinet — and there is a large 
variety of cabinet styles—one of which 
is sure to catch your eye. At slightly 
higher prices are the fine models which 



feature RCA Victor's latest triumph— 
the Magic Voice. 

But visit your dealer. See and hear 
these superb radios. Take particular 
notice of their thrilling performance. 
Then match them against any other 
radios of equal price—and RCA will 
win you I 


RCA Victor Con* 
sole Model 9K3 .., 
with Magic Voice, 
Magic Brain. Magic 
Eye. Metal Tubes. 
630 to 22.000 kcs. 
Beam Power Am¬ 
plification, Selector 
Dial. 0 tubes. 
$134.95. 


New Tube Manual! 

TheRC-13 Manual onRCARadioTubes 
gives service men complete information 
on all receiving tube types including 
Metal and G-Series tubes. Get your 
copy from your RCA tube distributor. 


RCA Radiotron 
Check-up Restores 
Radio’s Pep and Power 

Radios, like anything else that's con¬ 
stantly in use, eventually tire and lose 
the efficiency which gave you outstanding 
performance when the set was new. 

You can restore your radio's original 
pep and power—^g^ive it new life and 
‘‘new set" tone by having your radio 
service man administer the cure-all of an 
RCA Radiotron check-up. 

This check-up consists of 10 testing, 
cleaning and adjusting steps which cost 
you only $1,50, 

Get More Service Jobs— 

Push the Check-Up 

If you're a service man you will discover, 
as hundreds of other men in your busi¬ 
ness have, that the RCA Radiotron 
Check-up Plan not only gives you addi¬ 
tional service jobs but in addition, helps 
you sell parts, new sets and other ap¬ 
pliances that you have for sale. 

You will find the RCA check-up an 
easy service to sell. Because there's noth¬ 
ing unusual about check-ups in American 
life. People are accustomed to check-ups 
of all sorts. They know the value of 
check-ups. Therefore, a radio check-up is 
quite acceptable. 

You get selling help, too, direct from 
RCA Radiotron. For full column adver¬ 
tisements are running in the Saturday 
Evening Post and Collier’s every other 
week . . . newspaper ads are appearing 
in over 100 cities ... the check-up is being 
featured with commercial announce¬ 
ments on a full hour Sunday radio pro¬ 
gram. And in every one of these adver¬ 
tising efforts RCA Radiotron is featur¬ 
ing you as the man to perform this check¬ 
up service. In addition, RCA Radiotron 
also offers you mailing pieces for your 
own use—mailing pieces that will in¬ 
clude your own name and address and 
which will bring you directly to the at¬ 
tention of all your prospects. Secure 
yours today. Use them. Get behind this 
check-up service—and profit! You can 
get full details from your jobber, who 
will also be glad to tell you about the new 
RCA Radiotron Auto Radio Check-up. 


Warm weather and bright sunshine are 
here. And that means it’s P.A. time—■ 
and the time for you to cash in on in¬ 
stallations of public address systems. 

Your prospects? There are many. This 
season of the year is ideal for outdoor 
installations such as in amusement 
parks, athletic fields, camps, resorts, 
swimming pools and “garden" night 
clubs. 

The best way for you to get your share 
of this P.A. business is to offer prospects 
RCA equipment. Public address systems 
bearing the RCA trademark provide real 
quality. And that's only natural. For 
behind them are the years of experience 
RCA has gained as the world's leading 
maker of sound products. 

RCA offers these portable P.A. models 
that will cover all your needs for the 
type of equipment. Both give you the 
sales advantage of the RCA name. All 
are literally packed with performance 
features that help make them easy to 
sell. All sell at modest cost—yet assure 
you good profits. 

Get after the P.A. market today. Get 
your share of the profits that are in it. 
Push the RCA public address systems 
shown here—and win many installation 
jobs! Write us for free details. 



RCA Portable 
Sound System 
PG-98 .. . provides 
volume for audi¬ 
ences up to 1600 
persons. 12 watts. 
RCA Velocity Mic¬ 
rophone. Two Elec¬ 
tro Dynamic Speak¬ 
ers. Easily access¬ 
ible controls. Comes 
complete with six 
RCA Radiotrons. 


RCA Portable 
Soun<l System PG- 
62-E . . . provides 
volume for audi¬ 
ences up to 3.000 
persons. 20 watts. 
RCA Velocity Mic¬ 
rophone with ad¬ 
justable banquet 
stand. Two special 
Electro Dynamic 
Speakers. ProvhleS 
for mixini; voice 
with musical back- 
irround. ComeS 
com plete wi t h so ven 
RCA Radiotrons. 



In addition to these two systems shown 
above, RCA also offers another Portable 
Sound System, the PG-03-B—a 6-watt 
system providing volume for audiences 
up to COO persons. 


Please Say That You Saw It in Radio-Craft 
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—says Mr, FRANCIS D.WARDNER 


of the WARDNER RADIO ELEC¬ 
TRIC CO. of St. Paul, Minn* 
Thanks, Mr. Wardner, and because 
we understand you are one of the 
outstanding service men in the 
Northwest, we are doubly proud 
of your testimonial 
of confidence in 
Centralab. 

Since radio’s pio¬ 
neer days CEN¬ 
TRALAB has been 
building au out¬ 
standing **quality** 
control. 

Service men every¬ 
where are following 
Mr. Wardner'a plan 
.... by staying with 
CENTRALAB for 
ALL replacements. 

Ceiitealab 

MILWAUKEE^'w^ WISCONSIN 
BRITISH CENTRALAB. LTS. 
Cantsrfiury Rd., Kllbotirn 
London N.W. 6. England 

CENTRALAB 
118 Avonue Lodru-Rollin 
ParU XI, France 





Save Money • 
on everything 
you buy... 

The New 

BARGAIN 
BULLETIN 

Your Guide to 
Huffidredsiof Out¬ 
standing Values. 


Write today for this 
kivh !■ outstanding new 
I Hbb Bargain Bulletin— 
there is no obligation on your part. 
High quality merchandise at sensii- 
tionally low prices! Radio Sets, 
Parts, Sporting Goods, Watches. 
Clocks, Typewriters, Cameras, Nov¬ 
ell ies and many other items at real 
savings to you. Fair Dealing—Prompt 
and Courteous Service, always. Send 
for your Free Bargain Bulletin 
now, try us, and be convinced of 
our superior values and service. 


RADIO CIRCULAR CO., INC. 

DEPARTMENT RC-7 

S15 Broadway New York, N. Y, 


THE RADIO MONTH IN REVIEW 

(Continued from page 7) 


The system is extremely flexible in that 
the energy released by interfering with any 
beam can be used for various purposes, sueh 
as sounding an outside bell or siren. The type 
of installation made at the demonstration was 
unitiue and presaged more modern and effective 
methods. It automatically cleared a telephone 
line, dialed police headquarters, and transmitted 
a spoken message summoning aid. After this 
message had been repeated for a minute and 
a half, the device **hung up" and then called the 
telephone company, repeating its message for 
the same period as a check upon the first call. 
Having done this, it once more cleared the line 
and automatically placed the telephone back in 
service. 

Previous protectional systems relying on the 
phototube have had to depend on a visible white 


beam for reliable transmission of any consider¬ 
able distances, or when reflected by more than 
a few mirrors. The 32-candlepuwer lamp em¬ 
ployed in this demonstration was placed in a 
projector fitted with a special filter which trans¬ 
mitted only invisible rays of the infra-red band. 
The invisible beam was focused on the phototube 
through a special lens and holder connected to an 
amplifier using standard metal radio tubes. Be¬ 
cause of its design, the system is responsive to 
minute current values set up in the phototube, 
making it possible to employ the beam over 
long distances, and to reflect it from mirror to 
mirror and effectively honeycomb a space with 
unseen "fences'* of electricity. 

Radio is making it harder and harder for 
lawbreakers to get away with anything. 



ASSEMBLING A SIMPLE CRYSTAL SET 

(Continued from page 12) 


microfarad'*) fixed condenser, a galena crystal, 
and a crystal holder with attached "catwhisker. 

TAKING THE FIRST STEPS 

The first step in the construction of the 
crystal set is to "pull-down" the wavetrap ; i-e., 
disconnect all wires and remove the “innards" 
from the metal can. Then proceed to rewire all 
the parts according to the picture diagram 
shown in Fig. lA. For those who are able to 
and prefer to follow a schematic diagram, one 
will be found in Fig. IB. 

All the components of the wavetrap but one are 
utilized in the crystal set and that is the small 
fixed mica condenser. The value of this unit is 
too small for our purpose. 

The small-<l in meter coil. LI in the diagrams, 
becomes the primary winding of the antenna 
coil. The larger-diameter coil, L2. becomes the 
secondary. The tap on this coil is not used. 

Both inductances are coupled by means of 
the smaller-capacity trimmer condenser. Cl, 
the one with the screw adjustment. The other 
trimmer condenser, C2, the one with the extended 
shaft, is wired across coil L2. This condenser 
lit the station selector. 

The crystal and headphones are then wired 
into the circuit as shown in the pictorial an<l 
schematic diagrams. Connecting the 0.006-mf. 
bypass condenser across the phone terminals 
completes the wiring of the set. 

HOW IT WORKS 

This little crystal set was first teste<l in a 
modern steel building in New York City with a 
20-ft. wire dangling from a window as an 
aerial. The results were remarkable, considering 
the circumstances. Five different stations were 
Liined-in with comfortable earphone volume. Sev¬ 
eral others were also tuned-in, but faintly. With 
a decent outdoor aerial they would have been 
much louder. 

If upon completing the set you fail to receive 
any station.s. try the following remedies: 

<1) Check the wiring against the diagrams for 
possible errors; (2) Clean the crystal detector 
by wiping the surface with a cloth dipped in 
ether or carbon tetrachloride ("cleaning fluid") ; 
(3) File the very tip of the "catwhisker". or 
snip it with pliers, to a very fine point to assure 


good contact; (4) Try reaetting the ‘‘catwhisker" 
on various points of the crystal surface in order 
to find the mfist sensitive spot; (5) Check the 
aerial and ground connections and the aerial 
itself. 

To obtain good reception, a crystal set must 
be operated properly. Here is the procedure for 
operating this set. 

Attach aerial, ground and phones to the set, 
making certain that all connections are secure. 
Tone-in a weak station and then adjust the 
coupling condenser. Cl, with an insulat^ screw 
driver for loudest volume. Then readjust the 
tuning condenser for loudest volume. The 
coupling condenser need never be touched again 
so long as the same aerial is used. Finally, with 
a station tuned-in, “fish around" the surface of 
the crystal detector with the catwhisker until 
the most sensitive spot is found. This will 
usually manifest itself by an increase in signal 
strength. This adjustment need not be made 
freciuently but should be made occasionally. 

LIST OF PARTS 

One Meissner type 8048 wavetrap; 

One galena crystal; 

One crystal holder and catwhisker; 

One Cornell-Dubilier fixed mica condenser, 0.006- 
mf. ; 

One baseboard ; 

One pair of stamlard headphones. 


THE SERVICE MAN 
TAKES A HOLIDAY 

(Continued from page 9) 

overnight. It may in fact be 2 or 3 seasons before 
the Service Man has succeeded in storming the 
citadels of the boatmen who own radio-e<iuippefl 
boats or who plan to e^mip their boats with 
radio receivers. Unlike the car-radio owner who 
has only to drive into a car-radio service station, 
the boat-radio owner finds it inconvenient to 
bring his problems to the Service Man. There¬ 
fore, it is up to the ambitious technician to 
capitalize on this fact by having instantly avail¬ 
able a fully-equipped radio service boat to answer 
a radio repair SOS. 


Please Say That You Saw It t« Radio-Craft 
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CUT RATE OUTLETS 


0 0 0 0 0 


are places where 
National Union Radio Tubes 

AIN’T! 


NEW PROFITS FOR THE 
AUTO MECHANIC IN 
RADIO INSPECTION 

(Continued from page 9) 
car, it is desirable to maintain the metal parts 
of the car at the same erround potential so that, 
for instance, no radiation of the spark inter¬ 
ference will flow from the engine block to the 
dash, thence to the frame of the car, in order 
to reach the lowest ground potential. A good 
electrical connection is as important as a good 
mechanical mounting. 

All these things, of course, can be done easily 
with the aid of instruments designed for these 
purpases by leading automotive engineers. It 
only remains to add those equally important in¬ 
struments specially built for radio service which 
will soon be the necessary equipment in every 
progressive shop. 

An auto mechanic who knows ignition systems 
can pick up auto-radio service in a very short 
time. It is based on the same fundamental facts 
as the ignition system. Even the terms are 
those with which he is in daily contact—ohm«, 
ampercBt volt». So are capacity and inductance, 
the first being used in the designation of sizes 
of condenses used across the breaker points 
of the ignition system, the second being asso¬ 
ciated with the ignition coil. He will have no 
trouble at all in learning the ins and outa of 
auto-rad io. 

Stress the fact to every owner of an auto- 
radio receiver that the person to service his 
radio set is the man who services his car. For 
one is so inter-dependent upon the other, that 
unless there is perfect coordination, the best 
radio receiver in the world will prove a dud. 
This one-stop service will please him, save him 
time and money, and prove a surprisingly big 
and increasing source of profit to the garage. 

Onr fnformaticn Bureau will gladlv suppf]/ 
manufacturere* names and addreesea of any items 
mentioned in RADIO-CRAFT. Please enclose a 
stamped and self-addressed envelope. 


MAKING THE RADIO-CRAFT 
SIMPLIFIED 

CARRIER INTERPHONE 

(Continued from page IS) 
show that the circuit is not super-regenerating, 
perhaps by reason of improper values for R9 
and C2. REMEMBER THAT WE DON’T WANT 
OSCILLATION UNDER ANY CIRCUM* 
STANCES. WE DON’T EVEN WANT SUPER¬ 
REGENERATION IF WE’RE GOING TO 
HAVE TROUBLE WITH IT. If you can’t get 
the «et to regenerate properly without oscilla¬ 
tion, tie the R lead from the R.F.C.2 switch 
section to R5 and discard C8 and R9. Plate 
voltage will be quite low, but the detector will 
still work efficiently. 

Switch to "send”. Here the red pilot should 
light up. Test for plate voltage. If this is as 
low as 50 and circuit corrections do not appre¬ 
ciably increase it, the 25A6 transmitting signal 
generator must be discarded and a 6J7 or 6C5 
substituted. R.P.C.2, whatever the type of 
oscillator-circuit tube, must be effective at oper¬ 
ating frequency and prevent any R.F. from 
wandering out of home pastures. Now connect a 
speaker voice coil to the secondary of Ch., if 
the latter is equipped with a winding for any 
voice-coil impedance match. Teat for audio re¬ 
production of impressed voice impulses by speak¬ 
ing into the ’*transducer” with the gain control 
at various positions. Clear articulation at all 
levels should result, with no evidence of hum, 
audio feedback, or R.F. mush. If speech sounds 
boomy and R9 and C8 are in use, decrease the 
value of C8 until low-fre<iuency mike response 
is attenuated to the desired degree. 

Remove the external speaker. If Tl "sings” 
at high audio-gain-control level and with or 
without impressed speech—(1) either R.F. and 
regenerating A.F. is playing heck with the 
Works, or (2) the signal generator may not be 
oscillating and the load Presented to the 25A6 
modulator may be insufficient. Keep "playing 
around” until the generator ia oscillating strong¬ 
ly and the audio system is entirely clear of 
undesirable effects. Set up a small receiver 
tunable to operating frequency and loosely 
coupled to the oscillating circuit and Jisten-in. 
If voice modulation can be distinctly and cleanly 
heard, we’re ready to tie C7 to point Y and 
imild up a second communicator unit. 


A nice comfortable feeling! We mean that 
secure, clean cut feeling a National Union 
Service Specialist has when he installs 
N. U. tubes. He knows he s gotten a fair 
price for premium quality merchandise. 
He’s rendered a genuine service to a set 
owner and he’s not going to be embar¬ 
rassed by having his customer see N. U. 
tubes advertised in some gyp joint down 
the street as a loss leader. 

No, Sir! National Union has kept the 
market clean for you. National Union 
tubes are not listed in cut price mail order 
catalogs. You won’t find them in price 
slashing chain stores or department 
stores. 

Your profit margin is reasonable when you 
sell at established list prices and National 


RADIO SPECIALISTS NEEDED 

Modern receivers wHh their complicated circuit sys¬ 
tems have knocked out the old time cut-and-try 
radio fixer. Trained men with up-to-the-minute 
knowledge are needed to service these new sets. 


Union has always felt that you are entitled 
to protection on it. 

Remember these facts . . . the boys who 
are selling N. U. tubes are selling them 
with complete confidence . . . they’re 
not running a chEince of customer ill-will 
. . . because the set owner will never see 
N. U. tubes offered for sale with the heart 
cut out of the price! 

This business of keeping the market clean 
for the Service Industry is only one of the 
reasons that N. U. is such an overwhelm¬ 
ing favorite in the service field . . . 
Have you ever heard the entire National 
Union sales story? It will pay you hand¬ 
some dividends to be tied up with N. U. 
Find out why . . . send the coupon be¬ 
low .. . NOW. 


HERE IS YOUR OPPORTUNITY 

Your possibilities of making money and getting 
ahead are limited only bv your ability and skill— 
but you must know more tban the other fellow. You 
must be a radio servico spociallst, as R.T.A. can 
train you. 



XTHA CWI 


To start you making money 
without delay we e<|ulp 
you with this Circuit Ana¬ 
lyzer and point to Point 
Resistance Tester. 


PRACTICAL TRAINING 
AT HOME 

Our home study eourse is practical "shop and 
bench*’ trainine cembined with a tberouih eet 
ef practical lestoas prepared by an experienced 
Radio service enoineer. Four working outflts are 
also furnished. 

MAKE SPARE TIME 
MONEY 

Onr trainiag Is eempleta and practical. We 
show you bow to make money almost from the 
start The eourse can easily be made to pay 
ita own way. Investigate now, write for free 
book ef details. 


WHAT R.T.A. STUDENTS SAY 

Norwood. Ohio 
I have cminectetl with a large firm 
as Radio Service Manager and 
wiih to extend my thauiu for your 
help. 

Joseph Itipien, Jr. 

Yorkvillo. Ohio 
From Aug. I to Dec. 7. 1936. I 
repaired I63 radios and put up 
43 aerials which Is very good for 
Part time work while studying 
your course. 

Chas. Koerber. 


RADIO TRAINING ASS’N OF AMERICA 

Dept RC-77, 4525 RAVENSWOOD AVE., CHICAGO 


Please Say That You Saw It in Radio-Craft 


meet us — St tbe NATIONAL RADIO PARTS TRADE SHOW 
.. Booths 104-105 — Hotel Stevens-Chicago-June 10, 11, 12, IS 


CLIP!,.. MAIL! 


national union radio CORP. of N. Y. 

570 Lexington Ave., New York, N. Y. 


RC-7S7 


Who is the nearest N. U. distributor? I want to find out what N. U. 
can do for me. 


• Name 


I Street 


City.State. 



RADIO EXPERT-ja^fluATHOME 
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You take no chances with Raytheon 
tubes. When you make a replace¬ 
ment with Raytheons — you can 
forget them! Every Raytheon tube is 
top quality! Every one is precision 
engineered • • • built to give clear, 
true-toned reception, and extra long 
life. They wonH bounce back! And 
every customer will be a permanent 
satisfied customer. 

Because of their fop quality^ you’ll 
find Raytheons practically every¬ 
where! In U. S. Army, Navy and 
Aviation Communications. In major 
broadcasting chains. In thou^antis of 
amateur railio transmitters and re¬ 
ceivers. In millions of home radio 
sets as original equipment. In lead¬ 
ing auto radios, because of their 
sturdiness, uniformity and ability to 
withstand continuous shocks and 
rough usage. On thousands of deal¬ 
ers’ and servicemens’ shelves .. * and 
so on doM'n the line, 

So when you hamlle or use 
Raytheons, you’re not only in good 
company — but you Anoic you’re 
taking no chances. 

ASK YOUR JOBBER 



RADIO TUBES 


RAYTHEON PRODUCTION CORPORATION 

420 Lexington Ave. 55 Chapel Street 

New York, N, Y. Newton, Moss. 

445 Lake Shore Drive 555 Howard Street 
Chicago, Illinois San Francisco^ Cal. 

415 Peachtree St., N, E, 

' Atlanta, Ga. 

RAYTHEON IS THE MOST COMPLETE LINE—ALL TYPES 
OF GLASS, OCTAL BASE, METAL, REStSTAMCE AND 
AMATEUR TRANSMITTER TUBES. 


TECHNICIANS* DATA SERVICE 

JOSEPH CALCATERRA DIRECTOR 

............... 


A special arrangement between RADIO- 
CKAFT magazine and the publishers of this lit¬ 
erature, which permits bulk mailings to inter¬ 
ested RADIO-CRAFT readers, eliminates the 
trouble and expense of writinir to each individual 
organization represented in this department. 

2. Hamharlunp Catalog. Contains complete 
specifications, illustrations and prices on the 
Hammarlund line of variable and adjustable 
condensers; intermediate frequency transformers, 
coils and coil forms; sockets; shields; chokes and 
miscellaneous parts for broadcast, short wave 
and ultra-short wave reception and transmis¬ 
sion. Also contains description and prices of the 
Hammarlund line of ‘'Comet Pro" and "Super 
Pro" receivers. 

5. Elbctrad 1936 Voluhb Control and Re¬ 
sistor Catalog. Contains 12 pages of data on 
Electrad standard and replacement volume con¬ 
trols. Truvolt adjustable resistors, vitreous wire- 
wound fixed and adjustable resistors and volt¬ 
age dividers, precision wire-wound non-inductive 
resistors, center-tapped Alament resistors, high- 
quality attenuators, power (50- and 150-watt) 
rheostats and other Electrad resistor specialties. 

29. The Key to Successful Serviong. Four 
difTerent types of combinations of courses on 
Radio Servicing, Public Address Work, and 
Television, developed by the Radio Service Insti¬ 
tute, are described in this 24-page booklet. Com¬ 
plete information, including outlines of the 
courses iind costs, is given. Two of the courses 
are designed for the more advanced and mure 
ambitious Service Men who are anxious to get 
to the top of their profession. The other two 
courses are for less-experienced Service Hen 
who want to advance more rapidly in the Radio 
Servicing Field. Please do not ask for this book¬ 
let unless you are interested in taking a course 
in these subjects. 

53. Polyiron CJoil Data Sheet 536. This 
folder contains complete catalog descriptions, 
specifications, prices, performance curves and 
circuits showing applications of the complete 
line of Polyiron radio components made by the 
Aladdin Radio Industries, Inc. 

57. Ribbon Hicrophongs and How to Use 
Thbh. Describes the principles and operating 
characteristics of the Amperite velocity micro¬ 
phones. Also gives a diagram of an excellent 
humless A.C. and battery-operated preampliAer. 

65. The 1937 Line of Supreme Testing In¬ 
struments. This 24-page catalog gives complete 
information on the entire Supreme line of test¬ 
ing instruments, including the Model 5S5 Diagno- 
meter; the Model 540 and 550 Radio Testers; 
the Model 500 Automatic; the Model 505 Tube 
Tester; the Model 555 Diagnomoscope and other 
Supreme oscilloscopes, tube testers, signal gen¬ 
erators and multimeters. Complete details of 
the Supreme Easy Payment Plan for purchasing 
testing equipment on the installment plan are 
also given. 

73. How TO Elihinatb Radio Interference. 
A handy folder which gives very complete infor¬ 
mation on how to determine and locate the 
sources of radio noise by means of the Sprague 
Interference Analyzer. A description of the 
analyzer and method of using it is included, to¬ 
gether with data on how to eliminate interfer¬ 
ence of various kinds once the source is located. 

74. Sprague 1936 Electrolytic and Paper 
Condenser Catalog. Gives specifications, with 


Radio-Craft Technicians* Data Service 
99 Hudson Street, 

New York City, N. Y, RC-737 

Please send to me. without charge or 
obligation, the catalog, booklets, etc. the 
numbers of which 1 have circled below, 

2 5 29 53 57 65 73 

74 75 76 

My radio connection is checked below: 

( } Service Man operating own business. 
( ) Service Han for manufacturer. 

( ) Service Man for jobber. 

( } Service Man for dealer. 

( ) Service Han for servicing company. 
( ) Dealer. 

( ) Jobber. 

( } Experimenter. 

( } Professional Set Builder. 

( ) Amateur Set Builder. 

( ) Short Wave Work. 

( ) Licensed Amateur. 

( ) Station Operator. 

( ) Radio Engineer. 

( ) Laboratory Technician. 

( ) Public Address Worker. 

( ) Manufacturer's Executive. 

< ) Student. 

( ) . 

I am a: 

( ) Subscriber < ) Newsstand reader 

I buy approximately $ .of radio 

material a month. (Please answer with¬ 
out exaggeration or not at all.) 


Name 


Address 


City . State . 

(Please print name and address) 

Avoid delay. The catalogs and booklets 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 
Please use this coupon in ordering. The 
tise of a letter causes delay. 


list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products (^o. for radio Service Men, 
Bet builders, experimenters and engineers. In¬ 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in 
servicing receivers, is included. 

75. Sprague Tel-U-How Condenser Guide. 
A valuable chart, compiled by the Sprague Prod¬ 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am- 
pliAers. and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 

76. Facts You Should Know About Con¬ 
densers. A folder, prepared by the Sprague 
Products Co., which explains the importance of 
various characteristics of condensers, such as 
power-factor, leakage, capacity and voltage in 
determining the efficiency or suitabiltty of a 
given condenser to provide maximum Altering 
anil safety in operation. 


VACUUM-TUBE CHARACTERISTICS WITH THE C.-R. TUBE 


(Covtinued from page 20) 


area of reverse plate current due to secondary 
emission is seen at X. Figure A6 shows the 
improvement made when the type 39/44 screen- 
grid pentode is plugged into the same socket un¬ 
der the same conditions. The suppressor-grid has 
eliminated the secondary-emission phenomenon. 

Whereas it has been the practice of designers 
to take the static tube characteristics and Agure 
from them, it is now possible to set up the 
circuit in question and actually study the action 
of the tube and all its characteristics in opera¬ 
tion. In present-day design where circuit con¬ 
stants are so complicated, with multi-element 
tubes and interlocking power-supply components, 
such a procedure is almost necessary. Then too, 


when the study aims at elimination of distortion, 
the use of the actual characteristics of a vacuum 
tube in the particular circuit cannot be recom¬ 
mended too highly. 

Not only can the cathode-ray tube testing 
equipment bo used for design problems, but 
with small variations can be applied to the 
routine testing of tubes in production lines. By 
the use of a special type of synchronous switch 
perfected by the author and described in Elcc~ 
tromes, June 1933, 2 or more tube characteristics 
can be compared by superimposing the curves. 
This will allow much more rapid and compre¬ 
hensive tests to be made than heretofore have 
been possible because of the time involved. 


Please Say That You Saw It in Radio-Craft 
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’THE CASE OF THE RESORT—AND OTHER SOUND STORIES 

(Continued from page 17) 


Acconlinjjly. we* are Present in jr several inter- 
estinjr public-;ul<lresH siliiations that actually 
occurred an<l fmm which much can be gleaned 
in the way of sales experience. 

The Case of the Resort 

Camp X—is a summer resort with a capacity 
of about 700. It comprises rows of small bunga¬ 
lows. a large dining hall, a sizable social hall 
(theatre and dance floor), golf and tennis 
facilities, a staff of capable technicians, the 
iKstial lake an<l, all-in-all, not a bad place for a 
Service Man to spend a week on an in.stal]ation. 

The original specifications recommended a sys¬ 
tem that employed the amplifier in the office 
where the calling mike was located. Cables wore 
to be run overhead to loud-speakers jn the dining 
hall, social hall, one facing the lake and another 
the golf course. One loudspeaker was allotted to 
the men's bungalows and another to the 
women's. 

The project was quite ambitious. All speakers 
constituted a calling system for the office. During 
dining hours a mike was used in the dining hall 
for entertainment there: the mike line ran 
back to the amplifier in the office. The same sys¬ 
tem was to be used in the social hall in the 
evening. A mike line ran from the social hall 
to the office, some GOO ft., and the speaker cables 
carried the amplified business back from office 
to stage reproducers. 

A portable mixer was to be carried to the 
dining hall and the social hall for use with the 
mikes in either place. Field and voice for all 
speakers followed the 3-wire cable system, with 
field supplies at the amplifier in the office. Other 
features included an R.F. tuner at the amplifier 
rack, spare amplifier for emergency and a port¬ 
able record reproducing unit for mike-record 
mixing and fading. 

The set-up looked swell on paper and so was 
OK'd for installation. Two weeks later the camp 
sky was darkened with cables and the entire 
office staff walked around training for the Best 
Diction Prize. The system worked—in a way. 

Two times a day a harried technician lugged 
the mixer up to the dining hall for u.se there. 
In the evening it wa.s set up for the band in 
the social hall, or backstage for sound effects. 
Another man had to sit in the office to control 
things at the amplifier. 

Then, something was happening to (juality— 
fho long mike lines from the theatre and dining 
hall 'way over to the office amplifier wore 
suspected. The ground on the mike cable shield 
at the office and that at the mike gave a differ¬ 
ential reading. The social and musical directors 
tore their hair at the inflexibility of the system 
for band an<l stage work -the office manager 
swore at the monitor on the office rack—the 
owner just swore. 

It came sooner than wa.s expected. The explo¬ 
sion rockeil the windows at the P.A. establish¬ 
ment and sent a brace of engineers running up 
for another week’s vacation with pay. And here 
is the solution. It should have been done in the 
fir.st place ; it constituted a bigger sale in terms 
of dollars and made every one happy. 

The outiloor calling speakers were left in posi¬ 
tion. but a separate amplifier was u.sed at the 
office for calling. Another amplifier wa.s set up 
in the .social hall : this unit mounted its own 
I'ontrols anil scrveil for the orchestra anil stage. 

The dining hall, likewise, was equipped with 
an amplifier suite<l to the hall’s needs, and 
equipped with its own mixing panel—most ampli¬ 
fiers are so eiiuipped anyway. Incidentally, here’s 
a good tip: a simple fact had been overlooked 
in the original specifications—the enormous noise 
level of 700 dishes and metal eating tools going 
at the same time almost unbalanced the amplifier 
and the installation engineer. And, Oh yes, the 
wandering mike liiie.s came down. 

MOIiAL: The simplest way is generally the 
best v*ay. 


The Case of the Kitchen Call System 
Thi.s one is really tix> simple, but it did create 
a slight stir and its solution will doubtless be 
of interest to all sound men. The locale of this 
plot look place in a restaurant. Specifications 
called for a conventional system using a loud¬ 
speaker in the kitchen and 4 microphones spaced 
equally along the sit-down counter so that 4 
countermen could work more efficiently. A switch 
on each mike did the trick of throwing it into 
the circuit Filaments and plates were on at all 
times. 


Friile and tradition in one of the countermen 
cau.sed him Ut attempt to sabotage the system : 
he insisted on roaring his “hamand” towards 
the kitchen as of yore instead of into the mike 
—but that's another story. 

The catastrophe that started up the sirens in 
this case, occurred one nooii-hoiir rush when 
two men simiiltaneausly shouleil their orders 
into the mikes. The chef’s resultant of this 
composite order was too weird for words. True. 
2 paralleled mikes did reduce the efficiency of 
output considerably, but enough trickled out of 
the speaker to bring about an incoherent phone 
message that almost caused an analyzer to jump 
off a test bench and gallop down to Ye Kate 
Shoppe unaided. 

A bevy of technicians took to horse and made 
for the restaurant. When they arrived they 
found calm had descended again, albeit with 
mild complications. A system had been devised 
that served for the time being, but could not 
endure. Each man looked up and down the 
counter before shouting his order. At the time 
the technicians arrived, busineas had slowed 
down but the heads of two of the countermen 
continued to oscillate by momentum. 

The mike switches were changed to incorporate 
another throw. When a man pressed his button 
a pilot light on each mike flashed, indicating 
that the system was in use. An independent cir¬ 
cuit using a simple bell-ringing transformer for 
energy did the trick. 

MORAL: Design your system for worst pos¬ 
sible conditions^ 


The Case of Too Much Sound 

This ca.se marks a popular misconception of 
speaker placement for large areas. Two 6-ft. 
trumpets were used to cover the drill floor of a 
National Guard armory—one at each end of the 
floor. The amplifier hail a cun.siderable rating 
so as to over-ride the tramp and clatter of 
military drill. 

When the set-up was demonstrated, the hall 
was empty except for the presence of the powers- 
that-be. They stood in the midille of the floor, 
beamed with satisfaction and murmured things 
about the wonders of science—it certainly was 
good anil loud. 

At the next drill night, troopers filled the 
floor anil went alMiiit their biisine.ss of “squads 
east and west.” Suddenly the loudspeakers opened 
up. Several soldiers immeiliately under the 
trumpets remaineil standing by shoring them¬ 
selves up with their rifles. A few in the middle 
of the floor merely staggered slightly; others, 
here and there, complained of hearing faint 
mumblings. 

After the Colonel hung up the receiver (and, 
boy oh boy. he was a soldier of the old school!), 
the bellow experts came down with a trailer 
full of smaller speakers. These were placed all 
amund the floor so as to obtain good coverage of 
small areas rather than roaring coverage of 
very large areas as in the original installation. 
It workeil. 

MORAL: Where a little is good, a lot is not 
always better. 


This article has been prepared front data sup¬ 
plied by courteny of Wholesale R(ulio Service Co, 


A DELUXE SERVICE SHOP 
ON WHEELS 

(Continued from jtage 8) 
use a D.C. genemtor which Ls independent of 
the car engine. This generator is driven by a 
4-stroke, 2-cylinder gas engine. 

The entire workshop is surrounded by a glass 
enclosure. Thus, the layman is able to get a 
good “action” idea of what constitutes a modern 
radio workshop. 


ThLs business of “bringing the mountain to 
Mohammed ’ in the form of a mobile servicing 
unit of course is not new to Radio-Craft readers 
—in fact, Radio-Craft proposed just such an 
arrangement several years ago. However, (1) 
the idea of combining a radio set and public 
address service in one, specially-designed auto¬ 
mobile: and, (2) the idea of conducting the 
bu.sines8 behind glass so that the customer may 
follow the operations, both are money-making 
methods that we recommend to the worthwhile 
Service Man who can appreciate the customer- 
psychology involved .—Editor 

Please Say That You Saw It in Radio-Craft 



Amazinqiy Easy 
Way to Get Into: 


ELECTRICITY 


Send Today for Details of 


'Paytlfter-Graduation "Plan 


Don’t spend your life never sure of a job. Let us pre¬ 
pare you for your start in a good paying field. Let us 
teach you how to prepare for positions that lead to 
good salaries in Electricity—NOT by corrcs|x>ndcnce, 
but by an amazing way we teach right here in the 
_reat Coyne Shops you gel a practical training in 90 
days. Mail the coupon below. If you are short of 
money I'll send you all details of my “pay-afler- 
graduation plan** where many get my training first 
and start paying for it 6 months after they sUrt 
school and then have 18 months to complete their 
payments. 


LEARN BY DOING-IN 90 DAYS 

BY ACTUAL WORK—In thn Great Coyna Shops 

I don’t care if you don’t know an armature from an 
air brake—I don’t expect you to! C^yne training is 
practical ••leam-by-doing** training. Don’t let lack 
of money hold you back from getting all details of 
my amazing plan. 

MANY EARN WHILE LEARNING 

If you need part time wenrk to help pay your expenses, 
we may be able to help you as we have hundreds of 
others. When you graduate we’ll give you lifetime 
employment service. And. in 12 brief weeks, in the 
great shops of C'oyne, wc train you as you never 
dreamed you could be trained ... on one of the greatest 
outlays of electrical apparatus ever assemhlofl... real 
dynamos, engines, power plants, autos, switchboards, 
housewiring, armature winding and many other 
branches of Electricity, 


Electric Refrigeration 
Air Conditioning 

Right now wc are including additional instruction in 
Electric Refrigeration and Air Conditioning without 
extra cost ^ that your training will lx: complete ami 

you can get into this marvelous, rapidly expanding field. 


GET THE FACTS Coync is your great 

chance to get into 
Electricity. This school is 38 years old—Coyne train¬ 
ing is tested. You can find out everything alisolutely 
free. Simply mail tlic coupon and let us send you the 
big, free ^ync book w ith photographs . .. facts . .. 
o])portunilics. Tells you how many cam expenses 
while training and liow we assist our gradiiaics in the 
field. No obligati(xi to you. So act at once. Just mail 
coupon. 


BIG FREE BOOK 

Send for my big book containing photo¬ 
graphs and telling the ^ 

complete story— 
absolutely FREE. 





COYNE ELECTRICAL SCHOOL 

500 S. PAULINA ST., D«pt. B7-78, CHICAGO, ILL- 


H. C. L«wls, Pres., COYNE ELECTRICAL SCHOOl"^ 
500 S^Peulina Street, Dept. 87-78, Chicago, 111. | 

Dear Mr. Lewis; Without obligation send me yoor I 
big, free catalog with facts about Coyne Training and " 
details of your “Fay-Tultion-Aftcr-Graduatlon“ 1 
Plan. I 


Name .. ,Age . 
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Address . 

City . State 
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RADIO-CRAFT 


tor JULY. 


1937 


SUCCESSFUL 


in 

PERFDPmHni:E..0E5IGn.J 
EDn 5 TAUCT)On.. 5 RLES:,| 
say hading R R men. 



ACHIEVES 
UNIQUE RECORD 
IN ACTUAL use 


T^eatutin^ . 


1, Output mereofied fi DB. 

■gi, Triplo shielded — against all RF or 
magnetic fields, entirely eliminating 
hum pekup. 

Eliminates feedback troubles; 

4, Excellent for close talking and dis¬ 
tant pickup. 

5, Acoustically designed to eliminate 
ony possibility of cavity resonance. 
Titled with switch and cable clomp. 


NEW! MODELS RBHn (Hiqh Impedance): RBMn (200 
ohms^ with Cable Connector and Switch — —-- - 

$42.00 LIST 

NEWl MODELS RBSn. RSHn. streamline: shghily lower 
output and irequency range than above, with switch 

^ only- $32.00 LIST 

Models RAL (200 ohms); RAH (2000 ohms). BuUt to Am* 
perite standards; No peaks. Rat response. Triple 
shielded. Shock absorber. Swivel bracket. . -- 

$22.00 LIST 

Finishes: AU microphones have the new standard Cun* 
melal Finish. Available in Chrome, extra. $1.00 List 

FREE: WINDOW DECAL advertising youi SOUND 
SERVICE. Foul-color design, S*/* x OVs. Write lor it now. 




CoWv AlhCin. 'tint 

I SROAOWAY NEW YOHIC 


AAfPflUrf . 

MICRQPHOHE 






to Servicemen and htistlinJ? 
ajrents, our NEW 1937 Ra¬ 
dio cataloK, listinff over BOO 
Nationally advertised home 
and auto Radios, We carry 
R. C. A,- Philn—Q* E.— 
—Zenith — Delco — Bosch— 
Motoroia — Emerson — Detrola — Faila — 
Grunow and many others. 

The discounts wc allow you ranfie up to 509o 
from manufacturer's prices. 

Become Our Representative 

in your locality. Write for catalog, descrip¬ 
tive literature and confidential discount sheet 
to nearest office. Dept. D-2. 

ModeUk-WhUuale. 

’Radio' Dit/iAiJsnu^ 

NEW YORK,N.Y,| CHICAGO. ILL. 

5S Cortlandt St.l56 W, Washington St. 


ATLANTA. GA. 
I 75 Forsyth St. 


A/otklna ^(LtiaU 


ung^-iiuai 

the ^ NEW 

KADETTE "EQUAFONIC"! 


li 


B£U-TfS¥£0 RAOiO 


KADETTE 


INTERNATIONAL RADIO CORP,. ANN AKHUM. ivilCn. 






m 

k£AL PAY 


Earn While Learning 
at Home! 


I Television, Photo Electric 
Cells. Public Address 

I Msnr It-T.l Traln^il Men 
I make up to STB ■ w««k 
liind more in fulUtime rs- 
Idlo Joha-S6*fl5 in npare 
I time slime. More tralnnJ 
I men needed. Learn at 

_ ■ home bv qakk. , essr. 

K*T,I WAY. Rmlorned hr BO hiir fonreiOm. WrUe fi^r 
biK Oimurtiinitr Book KKKK. RAbiO snd TELCVI^ON • 
INSTITUTE, Inc., 2130 Lawrence Ave.. Dept,22*B. Chlcaso.lll. 


PHILCO 
CROSLEV 
ZENITH 
GRUNOW 
and 46 
other 
mfgrs, 
endorse 
R-M 


HOW TO MAKE A HI-FI P.A. AND "UNIVERSAL" 
RADIO TUNER 

(Continued from page 15) 


have hecn a^isomblcd on the chassL*!. The heiirht 
of the 3 pnitriidintr shafts (vttiumc, tone anti 
dial) shoiiltl be meiisiired from th<*ir centers to 
the bottom e<lpe. If all Ls correct, then the front 
panel markinirs may be measured-off on the 
smooth back. Cut the larcc circle first, then 
drill the 3 shaft holes. Ina.'tmuch as the front 
panel is 1 in. hitfher than we neetl, it is hL'i-t to 
have a tinsmith cut ofT the excess on a power 
shears machine. At the same lime, have him 
bend the two etlffcs at 90 deg. angle.s as shown 
in the photograirh. The finishetl panel will then 
be approximately 9 ins. high and 11 ins. wide. 
The tone and volume indicating plates are 
mounted by means of small escutcheon pins. 


WIRING AND TESTING 

The w'iring comes next. A good method to 
follow is to wire one clement of each tube at a 
time. For instance, wire all the shell prongs 
of the metid tubes to ground. Next, connect all 
cathodes, and so-on. Thus method eliminates a 
lot of checking and jumping back and forth. 

The author never takes it for grunted that a 
piirt is OK merely because it is new. So, if an 
ohm meter is available, check the following items 
before mounting them on the chassis, 

D.C, RESISTANCE 


LI, Primary 20 ohms; Secondary 6,5 ohms* 

L2. Primary 65 ohm.-^ ; Secondary 6.5 ohms, 

L3, Primary 2 ohms ; St'condary 3.2 ohm#?. 

Ll. Primary 8 ohms; Secondary 8.0 ohms. 

L5, 170 ohms. 

Ch., 800 ohms. 

Tl. Primary 32 ohms. High-voltage secondary. 

1,100 ohms, plate to plate. 

Fil. winding (0,9-A.), 0,5-ohm. 

Fil. winding (0.6-A,), 1. ohm. 

Check all resistors and iliscnrd any that are 
20 per cent ofT their rated value. ALmi check 
the bypass condensers for shorts or leaks. Check 


the tubes. 

When all wiring is complete, follow out the 
circuit for wrong connections and continuity. 


Turn the set on, do not use an antenna, turn 
dial to 1,700 kc. and volume on full, then check 
the voltage at each point as indicated below. Use 
1,000 ohms/volt meter on 500-V. scale. All read¬ 
ings to chassis are given in Table II. 


Table IT 

Tube Element 


Type 

PI, 

6X5 

— 

6J7 

22 V, 

•6A8 

230 V, 

**6A8 

160 V. 

6K7 

220 V. 


♦Pentode section. 


S,-G, 

Cath. 

— 

260 V, 

60 V. 

5 V. 

80 V, 

— 

— 

2.7 V. 

80 V- 

3 V. 


'Oscillator section. 


If these voltage#? are more than 10 per cent off, 
check everything all over again. 


Now we come to the subject of alignment. 
The LF.T, should be accurately peaked at kc. 
Upon this adjustment depends a great part of 
the sensitivity and selectivity of the set as a 
whole. If you haven’t the enuipment to do this 
j<ib right, then by all means have it <lone by a 
competent technician. 

If you have the e(iuipmcnt, the proce<Iure is 
as follows; turn the set on, take th?' grid clip off 
the 6A8 and connect ynnr oscillator to the top 
cap. The ground lead of the test o.^c ilia tor should 
be connected to the tuner chassis. Connect an 
output meter or o.-scilloscope ti> the output lip- 
jacks at the rear of the ch:issis. The te.-t or.i-iila- 
tor should be accurately set on ■loll kc. and the 
attenuator set for 1/3-denectioii on the output 
meter. Peak the 2 air trimmers for maximum 
response, attenuating the test signal if ihc 
meter goes off scale. 

Next, set the test oscillator to 1,600 kc.. re- 
]»lace the O-Ai* grid clip. Feed the test signal 
through a small mica condenser (lOO mmf.) to 
the antenna pn,--!. The tuner dial should bo .sot 
at 1,600 kc. and the 3 trimmers on the variable 
condenser should be screwed in tight all the way. 

The antenna and R.F. trimmers should he un¬ 
screwed a little bit for maximum signal. It may 
be necessary to use additional capacity across 
the oscillator trimmer to bring the pointer to 
the exact line on the dial. The writer addi‘<l 
about 3 mmf. by solilcring a 4-in. piece of 
hookup wire to oscillator .-^lator and wrapping 
3 turn.-i around the spacer bar. This wire may 
be seen, in Fig. li. upon close inspection of the 
variable condenser section nearest the panel. 
This is the item, marked "wire capacitor.” shown 
in Fig. 1, which Ls connected to condensers C 
and Ca. Note that although the other side of 
this "wire capacitor” is shown grounded, this 
is onl}f a fietitiouH or effective ground and 
DUiKCT COSSt:CTlON TV GkOVSD MUST 
,Vor BE MADE, 

The low-frct|uency padder should first be 
screwed ii]> tight and adjusted for maximum re¬ 
sponse at 600 kc. Hook the dial pointer slowly 
uji and down while adjusting for the best peak. 
You will find that the high-freuueiicy end may 
have .'shifted 10 or 20 kc., so go over the 3 
trimmer.*? again and then check 600 kc. again. 

All this may sound hard but it really isn’t. 
Our unit was all peaked in 15 minutes and rariii’ 
to go, 

Uisconnect the test equipment and use cither 
headphone#? or an amplifier for the air tryout. 
Connect an antenna not longer than 75 ft. to 
the set. As a rule, no ground wire is needed, 

LIST OF PARTS 

One Meissner antenna coil. No. 6862, Ll ; 

One Meissner R.F. coil. No. 6864, L2 ; 

One Meissner oscillator coil. No, 42‘I3. L3; 

One Meissner ferrocart I.F. tran.*?former. No, 
6643, 456 kc., L4 ; 


One Meissner shielded 
R.F. choke. No, 5592, 
30 mhy,, L5 ; 

One Meis.sner 3-gang 
variable condenser. 
No, 15122, 365 mmf,; 

One Meissner 6-in. dial. 
No. 18246; 

One Meissner padder 
trimmer. No. D2600, 
500 mmf., C8 ; 

One Kenyon power 
transformer. No. T249, 
Tl ; 

One Kenyon filter choke. 
No, T156, 30 hy., Ch.; 

Seven Aerovox tubular 
by pas,s condensers, 
type 484, 0.1-mf,, 400 
V-. Cl. C2, C3, C6, 
C7, C8, CIO : 

Three Aerovox tubular 
bypass condensers, 
type 484, 0.5-mf„ 400 
V., C4, Cll, C12: 

Two Aerovox tubular 
bypass condenser.*?, 
type 484. 0.01-mf., 400 



Under-side view. Note the coil mounting method used. 
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One Aero vox luhiilar bypass ron denser, type 
4m. 0.05-nif.. 400 V.. CIO; 

One Aerovox dual tubular liypass condenser, 
0.05-0.or,-mf., 400 V.. CIS; 

One Aenivox cloctrolytic condenRer, 0T,,S •'», H 
mf., 4ri0 V.. Cl 7; 

One Aer«jvox electrolytic condenser, GLS 5, 12 
mf.. 4r>0 V.. CIU; 

One Aerovox eleetrolytie condenser, GLS 5, 1C 
mf.. I.*i0 V.. C2(): 

One Aerovox mica condenser, type 1407, 600 

mmf., Cl'.i i 

(Ire Aerovox mica condenser, type 1467. 100 

mmf.. (‘5 ; 

One General Klectric type 0K7 metal tube. VI ; 

One (Jeneral Klectric type CAs metal tube, V2; 

(Inc General Klectric type GJ7 metal tube, V.3; 

i)ne Genenil Electric type GX.C metal tube, VI; 

One Ocnenil Klectric moliled rubber A.C. line 
cord ; 

•Four terminal conncttors. No. A-016; 

•One i>air tip-ja<'ks, N«». .'■>2.'?, 1—n^l. l"-black ; 

One Centra lab vtdume ctmlrol potentiometer. No. 
72-102, 2.’}.000 ohms. Hi ; 

One Centralab tone control potentiometer. No. 
62-116, with switch, 1 met?., K14; 

(Ine Centralab carbon resistor, 2 W., 15.000 

ohms. Ull : 

One Centralab carbon resistor 1 W., 25»000 ohms, 

R2 : 

One Centrabab carbon resistor, 25,000 

ohms. R6 ; 

Two Centralab carbon resistors. Vi-W,, 5,000 

ohms, R4. HO; 

Two Centralab carbon resistors, 1.000 

ohm.s. R5, HIO: 

One Centralab carbon resistor, 1/3-W.* 1 meg., 
HI 3; 

One Centralab carbon rcKistor, 1/3-W., 0.4-meg., 

K1.5 ; 

One Centralab carbon resistor, 1/3-W,, 0.1-meg., 
1(16; 

One Centralab carbon resistor, 1/3-W,, 50,000 
ohms, K7 ; 

One Centralab carbon resistor, 1/3-W.. 10,000 
ohms, R12; 

One Centralab carbon resistor, 1/3-W., 400 ohms, 
R3; 

One Centralab carbon resistor, 1/3-W.. 300 ohms. 

KH; 

•One antenna ground terminal strip. No. 2419; 

*One indicating plate (volume). No. 2450; 

*One indicating plate (tone). No. 2451 ; 

•Two pointer knobs. 1in.. No. 1155; 

•One black round knob. No. 1171; 

*Four octal wafer sockets. No. 1121 ; 

•One black wrinkle front panel. 10 x 11 x 1/16 
ins.. No. 3191 ; 

•One blank cadmium chassis. 11 x 1% x 2^1 ins.. 
No. 1.531 ; 

•Two socket punches. Nor. 755 and 757 ; 

•One circle-cutter, No. 775; 

•One piece aluminum for coil platform, 3 x 6 x 
1/16 ins.; 

•One fuse mounting. No. 2340 ; 

•hookup wire, hardware, etc. 

•Names of manufacturers will be supplied 

upon receipt of a stamped and Relf-nddressed 

envelope. 



Fig. 3. Details of panel supports and coil rack. 
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VOLT-OHM- 

MIlllAMMP’rSR 

DOES ALL YOUR 

D, C TESTING 

® Model TS.'i lia.«s a Friplell D*Arsonval 
type precision iiisiruiiieiit wilh easily 
readalile scales. Kaiif^es are 15-150-750 
volts at 1000 ohms per volt; l^/^-lS- 
1.50 M,A.; ^/^-lOOO low olinis; O-lOO,- 
0(M) liifrh oliiiis at 1*/^ volts. Provi¬ 
sions for external batteries for 
hifilier resistance iiieasiireiiients. 

Has selector swileli for all ratifies 
and individual zero adjustiiicnt 
for resistance mcasurciiienls. 

ASK YOUR JOBBER- 
WRITE FOR CATALOG 


RRADRITE METER WORKS 
716 College Dr,, UlufTton, Ohio 

....Without obligation please send me more 

informal ion on Model 735.T am also 

interested In . 

Name . ■ 

. I 

Addrosa . ■ 


Mndel 
7.J5 

Accuracy 2% 
Battery, 

TcRt Lead.H And 
Acce.RRorieR 
Included 


Please Say That Yon Sajv It t« Radio-Craft 






































44 


RADIO-CRAFT for JULY. 


193 7 


MILLION 

AC-DC VOLT-OHM MICROAMMETED 

20,000 

OHMS PER VOLT 

AC-nr Volts 0 to 
3-30-300-900. Ohms 
0 to 10.000-30 Meg¬ 
ohms. M ici'oampcres 
0 - 60 - 300. Milliam- 

MODEL OM 

T 0 r g u c 
Mete r. 

Self -con- 
t a i n e d 
Batteries. 

Model VO. Square meter without 60 
ampere scale, and Ohms to only ^4 A95 
7.5 Mepohms. Sensitivity 5000 | ^— 

Ohms per Volt. 

Ull I IA II TELEVI- 

IfllLLIvR SION LABORATORIES 
559 N. UNION ST., CHICAGO, ItL. 
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EVERYMAN'S "SAFETY" CAR-RADIO SET 
FOR CUSTOM TRADE 


TREASURE LOCATORSn 

BLUE PRINTS and INSTRUCTIONS 

For Building the Following Treasure 
Finders and Prospecting Outfits 

• Folder No. I, Hughes Induction Balance Circuit 

• Folder No. 2. Sensitive Hughes Induction Bal¬ 

ance Circuit 

• Folder No. 3. Single Super-Sen sit We Hughes 

Induction Balance Circuit 

• Folder No, 4. Radio Frequency Oscillator Circuit 

• Folder No. 5. Audio Frequency Oscillator Circuit 

• Folder No. 0. Combination Radio Transmitter 

and Receiver Circuit 

With any one of these systems you can construct 
Irutruments to local* burled treasures, metal war 
reUcs mineral deposit*, iublerrancan water veins 
burled Has and water pipes, lout objects, tools and 
treasures sunken in water, etc. 

For each set of blueprints and tnstruc. $ 1.00 

$ 5.00 


tions ... . 

The complete set of six folders 
(Sent postpaid) 


the buttery wiring. As additional precautions, the 
grid wire-^ of the R.F., converter. l.F. amplifier 
and 2nd-d€tector tubes are shielded with large- 
size shielded loom. 

All plate, sciten-grid ami cathode leails are 
carefully bypassed as close to the tube terminals 
as possible. This can be seen in the view of the 
underside of the ch.a&sis. Fig. 1). This promotes 
stability and also aids in preventing any pick-up 
of ignition interference. 

The button tuner consists of a control box 
which is mounted near the tuning condenser of 
the set and which contains a magnetic step 
switch and 15 mica condensers, three for each 
of the 5 stations (one for aerial tuning; one 
for R.F. tuning; and the 3rd for the oscillator). 

The buttons on the control close the step 
switch thus connecting the mica condensers in 
parallel with the regular tuning condenser which 
is turned to the high-frequency end of the dial 
when the button tuner is in use. For tuning-in 
other stations besides these 5, the button tuner 
is turned off by touching the “off'* button, and 
the regular remote tuning dial on the dash of 
the car is used in the ordinary way. 

An 8-in. permanent-magnet dynamic speaker 
is mounted within the set, as shown in the 
photos, and a pair of lip-jacks are mounted on 
one side of the case to permit either an addi¬ 
tional “header” or a “courtesy” speaker to be 
connected if desirc^l. These tip-jacks are also 
handy if the set is used for picnics, etc., where 
it is desircil to connect a speaker at a short 
distance from the car. 

Three %-in. holes are drilled on each side of 
the cabinet near the back to allow release of the 
pressure built up by the speaker cone excursions. 
If these lioles ore not made, the set will sound 
drummy an<l have an annoying cabinet resonance, 

CONSTRUCTION 


TUCHUIKAX 

DiotMton 77 C 

558 W. WASHINGTON BLVD. CHICAGO, ILL. 


CRYSTAL 

HEAD PHONES 
SOUND CELL 

microphones 

tnformaiion on request 

THE BRUSH DEVELOPMENT CO. 

3312 PERKINS AVE • CLEVELAND, OHIO 


Advanced Home Study Training for 

SERVICEMENI 


**Radio Service and 
Public Address Work^^ 

Technical training Is no longer 
a “luxury'*—it Is a NECES¬ 
SITY* R.S.I. training was pre¬ 
pared, and is being constantly 
revised, by experienced men 
FOR experienced moo. No waste 
material—but a complete course 
that starts paying lor itsHt 
right from the start. Start any 
time—take up to 3 years to com¬ 
plete. Pay as low as $5 monthly! 


WRITE 

TODAY 

FOR 

FREE 

BOOKLET 

“TheKcyTo 

Successful 

Servicing'* 


RADIO SERVICE INSTITUTE 

SUBSIOtARY OF CREI 

Dept. RC-7,330814th St.,.N.W„Wash.,D.C. 


The entire set iA built into a mcUl box 10 x 
8 X 7 ins. deep. The box is made with re¬ 
movable covers on the front and back, ami the 
chassis is mounted permanently in the Ik)x, 
the set being constructed right in the box. The 
removable covers permit easy access to the 
top and bottom of the cha*:sis for any repairs 
and plenty of room for wiring and mounting 
parts when constructing the sot. This novel 
method of constructing the set prevents rattles, 
and permits a more compact construction. 

The chassis is set e<lge-wise in the cabinet, 
in the position in which it is mounted in the car. 
The tubes are thus moiinteil on their sides, which 
may raise a question in the minds of some build¬ 
ers. However, these tubes are made very rigidly 
to stand the abuse encountered in a car and as 
further assurance, engineers of the tube manu¬ 
facturer were (|Uestionc<l on the subject before 
this construction was <lecide{l upon. 

The photos and the chassis and box details 
give all the essential facts about the mounting 
and positions of parts, so a description of these 
operations will be dispenses! with. 

The wiring vutst be short and direct, with 
special attention given to well soldered joints. The 
vibration encountered by a car set necessitated 
construction wliich can not work loose. Lock 
washers must be placed under all mounting 
screws and parts which are supported on the 
wiring should have very short mounting wires 
and be n\ounte<l in such a way that they cannot 
sag and cause short-circuits. 

The grid wires between the coils and the tubes 
of R.F., converter and oscillator tubes should 
be covered with shielded loom of the type used 
for car aeruil w’ire shielding. This also applies 
to the control loads to the button-tuner unit. 
The use of this shielded loom will reduce any 
tendency to circuit oscillation because of the 
comparatively long wires Uj the button tuner, 
and will greatly lower the hum pick-up. 

The type of remote control head use<l w’itb 
the set will depend entirely on the type of car 
in which the set is to be mounted. The only 
stipulation about this control is to get one 
vrhich matches the gear ratio of the auto-radio 
type tuning comlenser and has a correctly cali¬ 
brated <lial. 

ADJUSTMENT 

When the set has been completely assemhlefl, 
wired and checked, it should he aligne<l carefully 
with an accurate signal generator and output 


(Continuaf /row pnge 11) 

meter (or better yet with an oscilloscope—which 
was the method cmploye^l by the writer). The 
l.F. alignment should bo made with the oscil¬ 
lator tuning condenser shorted and the grid wire 
left on the converter tube, V2. The signal genera¬ 
tor should be turnetl to the lowe.st output that 
can be picked up and should be further turncxl 
dovvn if necessary, during the alignment opera¬ 
tions. to prevent the A.V.C. from affecting the 
adjustments. The last l.F. trimmer (next to the 
2nd-detector) should be adjustotl first, followed 
by the others in turn, ending with the one near¬ 
est to the converter. The trimming of these l.F. 
Coil'S shouUl be repeated to be sure they arc 
correct. 

The signal generator should be connected to 
the aerial lead. next, and the dial turne<l to 1,400 
kc. The 3 trimmers on the tuning condenser 
should then be adjusted for greatest signal 
strength. Last, but not least, the dial should be 
turned to 550 kc. and the padder condenser ad- 
justeil for greatest signal strength at the low- 
frequency end of the band. It is well to check 
the alignment at several points between, and 
bend the end plate of tlte oscillator section if 
necessary, to make the set track properly. 

All these operations should be performed with 
the button tuner in the '’off * position. In other 
words, the OFF button should be pushed lirsti, 
and held down until the unit stops clicking. This 
disconnects the button tuner from the set and 
allows normal tuning at the remote control 
tuning heaxl. 

After the set has been properly aligned, the 
5 local stations to be “button tuned” should be 
decided upon. The lowest frequency station 
should be adjusted first. Take the cover off the 
button tuner box on the top of the set, by re¬ 
moving the 4 acorn nuts. This reveals the 15 
trimmers marke<l Al, Rl, 01, A2, R2, 02, etc. 
The 01 (oscillator) trimmer should be turned, 
first until the desiretl frccjuency is tuned in, 
using the signal generator connected to the 
aerial and the output meter connected in the 
usual way. Follow this with the Rl and Al 
trimmers. Then adjust the other 4 frequencies 
in the same way, touching the correct buttons 
in each case. 

It is best to verify the adjustments of these 
trimmer.s, especially the aerial trimming adjust¬ 
ments, by connecting the regular car aerial to 
the set and making any slight readjustments 
needed to bring in the stations with greatest 
signal strength and best quality. 


INSTALLATION 

The set is movinte<l to the car with a single 
%-in. bolt through the back cover, with sponge 
rubber pads in the 4 corners to prevent slipping 
and to cushion the mounting of the set to the 
fire wall of the car. 

The battery cable and heavy shielded loom on 
the aerial wire should bo carefully groun<Ied in 
several places. The aerial “interference control” 
should be connected in the aerial lead, according 
to the in.structions of the manufacturer. It should 
not be adjusted yet, however. Bypass the genera¬ 
tor, the low-tens ion side of the distributor, the 
ammeter, the dome light and any other low- 
voltage wiring which passes through the fire 
wall. Bond all metal parts of the car-motor, fire 
wall, chassis, body, etc., carefully with heavy 
copper braid. 

It is not usually neces.sary to use any spark¬ 
plug suppressors, though in abnormal cases an 
inductive-type suppressor may be necessary on 
the center lead to the distributor. 

When all the above points have been taken 
into consideration, the set should be turned on 
as loud as possible at the point where ignition 
noise is worst and the aerial interference unit 
adjusted until tbe interference is balanced out. 
This unit picks up tlie ignition noise and feeds 
it back out-of-phase with the interference picked 
up in the receiver at the correct amplitude to 
cancel-out the interference in the set. 

Incidentally, it is necessary for the cable 
between the button tuner and the tuner control 
box, on the top of the set case, to be very care¬ 
fully shielded and grounded. Also, the box of the 
button tuner must be grounded with unusual 
care to the ca.se of tbe set. Otherwise interference 
will be picked up when the button tuner is being 
used to tune in stations. If it is found that sta¬ 
tions are accompanied with motor interference 
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when the InMton timer in rne, hut tlie same 
slntidMS are rrt*t* from this interroreiue when 
tuned in by hand on the iliah It may be net*es- 
sary to add an a<l<litioiial shiehied hupni over the 
eable between the hutt<ui timer nml tuner e<in- 
trol box. It may also he necessary tp> around the 
tuner control Ikpx with a heavy hrai<le<l tapper 
strap tp) the hatt«*ry eahle shield in order to 
remove this intei rereriee. 'l*he dtpuhle shieldim? 
shtPuM Jpe Iriep) as a final resort if eai> fill 
irnumdin-r tpp th<» tuner contnpl box fails tpp 
remppve the ijrnition noise. 

The unusual eharaetp'risties of this receiver, 
plus the ease of tiiniim-in local .-itatinis without 
iakiuLT your ey<‘s otf the rp’ail, and the extremely 
hpw battery tirain shouhl make it a jrcpod .seller 
ftpr thpi^e ra«lio men who speciali/i* in making 
custipm set.s fppr fiiscriminat injj customers. 

LIST OF PARTS 

One Meissner hiirh-gain aerial coil, type C‘<62, 
LI: 

One Meis.sner hijrh-irain U.F. coil, type 1.2: 

One MeLssner oscillator coil, type 4242, L3; 

One Meissner Fcrmcart 17r> kc. I.F. transformer, 
type 572S, IFT-1 : 

One Meissner Ferrocart IT.'i kc. I.F. transformer, 
type 5730, TFT-2; 

One Meissner 36*7 mmf.. 3-sectippn timing con- 
den.ser, 6:1 ratio (<pr as nee<Ied), Cl, 02, 03: 
One Meis.sner Ferrocart 80 mhy. K.F. choke, 
UFC-1 : 

One Meissner 500-12.500 mmf. paddinjr con¬ 
denser. type 15247. 013; 

Six Aerovox 0.05-mf. condensers, type 4^*4, 04 
CH. C15. C20, C25, C26 ; 

Eleven Aerovox 0.1-mf. eondenser.s, type 484. C5. 

C6. C7, CO, 010. on. Oil. 016. C17. C18. 023; 
One Aerovox mica condenser, 250 mmf. type 1468, 
C12: 

Two Aerovfpx mica condensers, 100 mmf., type 
1408, CIO, 022: 

One Aerovox 500 mmf. mica ciimlenser. type 1468, 

C21 : 

One Aerovox electrolytic condenser 25 mf. 50 V., 
type PR50, 024 ; 

Four Continental Carbon 0.25-metf. re¬ 

sistors, Rl, R4, R8, RIG; 


Two Continental Carbon V^-W, resistors, 250 
<dim.v, K2, UP; 

One Cunlinetital resisbpr, 200 <phms, R5; 

Throe Continental Carbon resisttprs, 10,000 

ohm.s. K;l Ki;. Uli>: 

One Continental Carlxm ’5-W. resistor, 50.000 
tphms, U7 ; 

Two Continental Carbon 0.5-metf. T,-W. reslshpr.s, 
Kll. Uls; 

Two Cun til tented Carbon 1 nn-Lr. resistors, 

KI3, U17: 

One Continental Carlxm 0.1-nie>j. resistor 

Rll : 

One CoiitinontuI Carbon ’--W. re.«^istor, 8.000 
pphnis. R15: 

One KIc«-trad ppitentuimcter with .switeh 0.5-me>j., 
type 203. K12: 

•One OZ 1-type vibrator ‘’It** unit. 250 V.. 50 mn.; 

•One “A‘* niter, type 4 155 : 

*rwo National Unicpn type 6S70 tubes. VI, V3 ; 

One Natumal Union type GDsC tulie. V2 ; 

One National Unitpn type f/FTC tube, V4; 

•One type 6AHn<! tiilx*. V5: 

One Raytheon type 0544 tube. V6 ; 

One romtPte tuner (with correct ratio to suit 
tuninjr condenser) : 

•One toiich-o-niatic tuner unit ; 

•One 8-in. majfic-magnet speaker with universal 
transformer ; 

•Five octal sockets, type 1121 : 

♦One crackle-finish steel box, 8 x 10 x 7 inS,, 
type 3802: 

*One interference control, type 4451 ; 

One 0 X 11 in. sheet of aluminum for chassis; 

Five ft. large shielded Uxim for aerial lead and 
control-grid shielding; 

(»ne battery cable No. 12 wire, shielded, with fuse 
retaintT ; 

One double tip-jack for extra speaker; 

One single tip-jack for pilot light connection; 

One bay<met aerial connector; 

A.s needed, metal-cased condensers for ignition 
bypassing, etc.; 

One battery fuse .5 A.; 

One •%-in. bolt for set mounting; 

Hookup wire, screws, solder, sponge rubber, lock 

washers, etc, 

•Names of manufacturers will lie supplied upon 

receipt of a stamped and self-addressed envelope. 


ORSMA MEMBERS' FORUM 


(Continued from paftc 22) 

Well, enough of this amplifier talk for the 
present, and now let’s get down to business. 

Firstly, kindly forward me as many ‘‘Answer 
Adv. past cards** as possible as I do not want 
to ilamage my Itudio-Crnfta by cutting the ads. 
out of them. 

Secondly, will you pleu.«> attenil to the clip¬ 
pings enclosed, and ilo me a great favor, as 
you*re on the spot. jin<t I'm not. 

In eonchision. may 1 wish you further success 
in 1937. Here's hoping you won't make any 
imp rove me fits t<i the .\m(difier. as I'd hate to 
have to tear it down. 

HakoI.p N. K Kim: II. 

) live nil. A*..*'. M'.. Anstritlia. 


Th.'ink.s very much for your very kind words. 
It*s nice to know that our carofully-prep.'irni 
te.hnic.'d articles are of such inlernntiunal hi- 
tere^t—and assl*taiu'*-. 


A LOW-COST P.A. AMPLIFIER 

Rapio-Fuakt. Orsma. l>ept.: 

As ;i numiher of tlie ORSMA, 1 feel that it is 
abtnil time that I pa.^sed along a little <»f the 
inTormation that 1 have learned in the pa.'t 
7 years of trying to do a g<M»d job in a short 
time ami still be <|iiite a distance from a ipiick 
source <if siipjdy. 

1 woiihl like to offer the lir.st suggi'.stion to 
those meml>oi‘s and >;erviee engiinfers who have 
oivasioii to rcipiirc a chi-ap l‘.A. amplifu r on 
short notice, and one that works surpri'kingly 
well. If you hiive an old Zenith No. 52 or any 
other maki* of .''imilar layout ;ind tube com- 
plinumt. do as follou>: 

Remove the grid e.-ip from the type 2 1 <U>Uvtor 
tuhe. On top of the till cover for the tuning 
ciuidensers mount a 2-hutton “mike* tnins- 
fovmer. solder a wire to one side of the stvondary 
anil ground this to the chassi.s of the set. and 
to the other side of the .secondary solder a short 
shiehk'il wire with a grid clip on it to reach the 
top of the detector tube (if the transformer Is 
placed right, this wire will not have to be over 


3*4 ins. long). Now mount beside the trans¬ 
former a 4-prong socket and 2 binding posts, 
wire the 2 ouuhle wires of the primary to the 

2 filament prongs of the socket. The center of 
the primary siiould he proundvd to the chassis 
<»f the .set, now also ground one of the binding 
posts to the chassis and run a wire from the 
other post to the grit! and on ;iero.ss to the plate 
prong (tying thi-m together) of the socket. 

Now connect a 2-button “mike“ to a 4-pning 
plug with a button to i-aeh large prong and the 
mike fr.ame to either of the small prongs : and 

3 V. i»f battery to the binding posts. If every¬ 
thing U in good condition you will have a better 
amplifu-r tlian can be bought for many timi'S 
the small co.st of the “mike,*’ st.ind. transformer, 
liatt«‘ry. 15 ft. of mike cord and iiichlentals. 
(*rhe items mentioned above cost me $6..''5, and 
$5.00 for the .set.) 

I ii.<eil this ainplifier in a theater of 600-person 
lajuuity for amateur night and with only the 
one speaker wji.s able to get a good coverage at 
3 ft. from the mike without turning it full on. 
And the h<«st part of it Is that the set is always 
reruly to use as a radio r<‘ceivt*r merely by chang¬ 
ing the grid caps on the detictor tube. 

I’llll.il* IIII.I.IKER, 
h'leiHvli mo n n s. A'. Y, 


REPAIR—OR, REPLACE 
THAT DEFECTIVE 
LOUDSPEAKER 

(Continued from pape K) 
customcT ;i hi'ller sp<*akcr without delay at a 
reasotiahio t>rice. he is nmdering a service that 
will gain him a repuUituin for alertness and 
ef!i«’ien<-y that will Ik* reflected in increased 
hii.-'incss. 

Our hiforwution Jlureau will pladip supply 
munufneturers* namcH ami add reuses of any items 
mentiomd in kAniO-C'HAFT, Pleasi- enclose a 
stamped and srlf-nddressed envelope. 
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trn TALKING 

WILDCATS 
ABOUT 
RFPe/r/iT/OA/ 

T he imporlani thing in these days ol hectic competition 
in the P. A, field is your reputation for quality mer- 
chondise. LAFAYETTE, realizing this, places emphasis 
on high quality components in every P, A. system which 
it designs, monufactures and sells. In thus protecting its 
own reputation, LAFAYETTE doubly secures the reputa¬ 
tion ol the engineer who sells and installs LAFAYETTE 
P, A. Systems. Only by the use of quolity merchandise 
can the sound engineer insure his prestige. When you 
instoU F. A. be sure if s LAFAYETTE. 



Again LAI'A^’ETTE engineers have produced a 
“year ahead” Dc Luxe amplifier! This system estab¬ 
lishes a new ‘‘high*’ in fidelity of reproduction—^a new 
“low” in price for a system of this type. “Highlights” 
include reverse feedback, automatic equalization, the 
new “Nco-Dia!” (you can operate it in the dark), 
photo-cell input, and many other features. 

Model IJl-A—Less tubes, and screen. ± OO 50 
YOUR COST 



p^ERE S a compact 


portable P. A, 
system that will speed¬ 
ily earn its cost in ren¬ 
tals. Amplifier can be 
removed from case, 
enabling speakers to he hung or placed anywhere— 
ample power for large assemblages. Model 860-P . . l 
your cost complete with tubes and LAFAYETTE 
velocity mike, ready to operate, 

NOTHING ELSE TO BUTI . 

Send for copy of FREE Catalog listing a lull range ol 
sound systems, radios, auto sets and 1001 other bar¬ 
gains, You cannot afford to be without if. Use coupon. 


.* 82 ” 



WHOLESALE RADIO SERVICE CO.. Inc. 
100 Sixth Avenue, New York, N. Y. 

Rush FREE S,irin 9 Catalog No. G8-3G7 □ 
NEW HAM CATALOG No. 66-3G7 □ 


I Cify. 
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REX 6L6 


AMPLIFIERS 


BEAM 
POWER 

IXCOiil^OitATK inaUKST STANDARDS OF FLFCTRtCAL 
AND MhX'UANlCAL FFFICiENCY! FOLLY MODERN 1 
• Ingenious Construction (a radically new departure) provides 
fur more sati^factory performance # May be oiwrated upright 
(illustrated), horizontally, or mounted on a wall • Models avail¬ 
able pnalucinK 14, 32, 60, 64, 96, 100, 128, 150, 200, 266 watts 
audio cutput , with only 2% Harmonic Content. (D istortion) I 

Systems 


NEW REX 
<<L0UD-PH0NE 


/nUr - Ojficc Amplifier 
permit DUAL conversations st- 
ff muUaneouslyt '‘press-(o-(of/c” 

switches! Any number of stations! 


• WRITE FOR OUR FREE CATALOGS • 

REX AMPLIFIER SYSTEMS CO. 

148-156 West 23rd St., New York, N. Y. 


SMALL ADJUSTMENT 

The radio dealer had just sinceeded in selling 
the most expensive all-wavc phoiu>-ra*lio in his 
shop and was mentally spending the commission 
on the sale when his cu.stomer's voice brought 

1 him bat-k to earth. 

I "There's just one little adjustment I’d like 
you to make," she said. 

I "Yes, madam?" 

i "Wo do not have electric service," she told 
him, "so will you have it converted, please, 
for gas?" 

—from New Outlook 


iniiiihi 


... 


New EieiN A.C.-D.C. | 



Volt-Ohm 
MilKameter 

A compact tester that 
accurately tests A.C. 
voltages, D.C. voltages, 

D.C. Mills, and resist¬ 
ance. 

Reads obtainable: 0 5A 
50/500/1000 volts U.C.. 
0/5/50/500/1000 volts 
A.C., 0/5/50 and 500 

Ma., 0/5OO/500O0O ohms 
D.C. resistance. The 
unit can easily be 
adapted for Use with 
oscillators as an tmtput 
meter. SHOULD HE 
PART OK EVERY 
SERVICEMAN’S AND 
FYPEIM M ENTER’S 
TEST KIT. 

Net Price to Dealers, hervice¬ 
men, and Dealers. 


$ 11-95 


MODEL 801. Plinllar to iilinve with the rollowlnlT 
rvjilja)f!i: 0-j-5()-rta0-I000 Volts D,l'. 0-500-500,000 

Nit'prie# ...$5-75 

TRY-MO RADIO CO., INC. 


8$ Cortlandt St. New York City 


BURIED TREASURE! 

Find it with the New 

GOLDAK RADIOSCOPE 



Money Back Guarantee! Locates 
any metal includlnV gold and 
silver sealed in glass. Guaran¬ 
teed to detect deeper than any 
other device, reotirdless of price. 
Most advanced scientific design, 
based on original Radio Balance 
invented by Chllson. Write 
world's largest manufacturer of 
successful mineral locators for 
Interesting information. 

THE GOLDAK COMPANY 

1031 South Broadway DePt. 
RC. Lm Aneelcs, Calif. 



SOLAR MFC. CORP, 


r-WHY PAY MORE?- 

, , . when Radio City Products Co. offers you 
better testing equipment at far lower cost? 

• SEE YOUR JOBBER • 

WRITE TO DEPT. C FOR CATALOG 

RADIO CITyApRODUCIS CO. 

nl In •gsss.ss- 


A UNIVERSAL-SERVICE TEST SPEAKER 

(Continued from page 16) 


operation of this universal speaker we will take 
each part of the speaker separately and explain 
how each ia used and made, and how the sub¬ 
stitution for the original is accomplished. 

The first thing that we will deal with is the 
field coil of the speaker. 

THE FIELD COIL 

Field- coils vary in resistance from 500 to 7,500 
ohms with or without taps at intermediate values, 
F’ield cniLs are used as voltage dividers, filter 
chokes, bias resistors and output impedances. 

A tupped field coil seems the natural answer 
to all of these conditions, but. it is not by any 
means. The first objection is that it is an expen¬ 
sive article to make up or buy. Secondly, we must 
take into consideration that our speaker arrange¬ 
ment must give us sutlicient field sensitivity at 
all times so that we may be able to detect dis¬ 
tortion or hum in the set on test. With a tapped 
ctiil we may not have sufficient excitation at till 
times and if we wranted to use it as a magnetic- 
reproducer substitute we would have to resort 
to an external field supply. 

The best method of substitution in these cases 
is to use a built-in field supply and thereby have 
full excitation for the test speaker at all times 
and use a combination of choke coil anil tapped 
resistor for taking the place of the field coil 
in the set on test. The field supply circuit is 
.shown in Fig. lA and the substitute field circuit 
is shown in Fig. IH. 

The pu»’|)Ose of using the choke coil is to meet 
the conditions where the field coil is used as a 
filter choke or an output impetlance. The re¬ 
sistance added to the choke coil will give a 
combination of the filtering effect and proper 
resistance of the field coil value that we TU‘e<l. 
The values shown in the diagram were foutui 
to meet all rtsiuiremente. This arrangement is 
iluplicated so that we can use it as 2 separate 
fields to meet the requirements found in a dual- 
speaker radio receiver. 

Multiple-speaker arrangements are merely 2 
or more applications of the above-mentioned 
uses of the field coil combineil in one set. 

For instance we will consider the Zenith model 
444 radio .set as an example. One speaker has a 
field coil of 5,0O0 ohms with a tap at 2,000 ohms 
used as a voltage divider. The second speaker 
is used as a combination filter choke and bias 
rcstsUjr with a value of 1,500 ohms. 

Another unusual speaker arrangement is the 
Fad a reproducer for the model RA chassis. This 
set has a choke coil mountetl on the frame of 
the speaker itself which is not connected to any 
of the components of the speaker. 

These 2 setups show the necessity of having 2 
separate field-coil substitutes. 

Now we come to the signal part of the loud¬ 
speaker. 

THE OUTPUT TRANSFORMER 

Some sets have the output transformer in the 
chassis, others have it on the spi'aker frame. 
We must be able to match any combination of 
1, 2 or 4 outiuit tubes connected in ]iush-pul] 
or as single amplifiers. 

The solution to this is naturally a universal- 
type output transformer and a means of using 
it to collide to the test speaker or to eliminate 
it from the circuit in order to couple the signal 
directly to the voice-coil of the test siieakcr. The 
signal circuit is shown in Fig. 1C. Hy means of 
a 5-point selector switch in the secondary circuit 
we can match any type of output tube to the 
voice-coil of the test speaki'r. 

Hy the use of the proper connections to the 
primary of the output transformer We »*an 
match any circuit. Using the pin jacks marked 
"1’" and "1*" the signal input circuit is for a 


single output tube. For push-pull circuits use 
*'P" and "P" as the 2 plate connections and "C" 
as the center-tap. The use of pin jacks marke<l 
"TS" (transformer secondary) will be described 
later. To couple directly to the voice-coil as in 
cases where the transformer is in the chassis, 
open the secondary circuit by means of the toggle 
switch and connect the signal input to the 2 pin 
jacks marked "VC" (voice-Kioil). The use of a 
10-ohm voice-coil in the test speaker provided 
the best overall sensitivity. A tapped voice-coil 
is not practical and to get a transformer to 
match the 10-ohm voice-coil to a 3-, 5-, or 20-ohm 
line from the set Ls unnecessary. 

FIELD SUPPLY SYSTEM 

The field supply system is simple enough but 
there are certain small changes made so that 
the power supply can be utilized for external 
testing uses. 

A small power transformer supplies filament 
and plate voltage for the rectifier. The tulie 
used is a type 80 rectifier tube. A 4-mf. paper 
condenser is sufficieTit to filler the high voltage 
to the 7,500-ohm field coil of the test speaker. 

A small toggle switch turns on the 110 V. A.C. 
line when the universal speaker is in use. 
The niilliammeler can be any type, accuracy ami 
calibration is not important. The voltage is 
about 300 V., so it must have a range of at 
least 50 ma. 

Notice carefully that the meter is Ciinnecteil 
in scries with the field coil only. The reason for 
this is that if the filler condenser shorts or 
any heavy current is taken from the pin jacks 
marked "Positive, Negative 300 VolLs" the cur¬ 
rent through the meUT, instead of increasing, 
will decrease and thereby prevent meter burn¬ 
outs and allow us to use a smaller range than 
would otherwise he practical. 

Now that we have dup1icatc‘d the speaker unit 
of any radio set we should also be able to 
duplicate the connector systems of the different 
sets. 

LOUDSPEAKER CONNECTION SYSTEMS 

After a careful survey of the methods iisctl 
for the link between the receiver and the repro¬ 
ducer unit we have found that the following 
cables provided a speedy and simple means of 
connection. 

For the sets having a female socket utilizing 
4, 5. or 6 prongs, we use 3 separate cables with 
4-, 5-, and 6-prong male plugs with the wires 
terminating in pin plugs for connection to the 
speaker test panel. 

For arrangements where there is just a speaker 
cable from the set to the speaker such as the 
Zenith 444, the cable from the set is connected 
to an insidated block which has 7 bindingposts 
to which a T-wire cable is connecte<l. ThLs cable 
also terminates in pin jacks for connection to 
the speaker panel. 

For sets that have bindingposts to which the 
speaker cable is connected, such as the Majestic 
70, we have a 4-wire cable with spade lugs on 
one euil and pin iilugs on the other. 

For set.s using magnetic sjieakers we use a 
2-wire cable with pin plugs on both ends. Occa¬ 
sionally we come across an offset female socket 
aiich as the Atwater Kent and some of the 
Philco sets used. The cable for this is quite 
simply made. 

Remove the prongs from an old tube base 
anil solder them to one end of a 7-wire cable 
using 2 thick prongs and 5 thin prongs, the other 
end of the cable terminating in pin plugs. Now 
it is a simple matter to merely push the jirongs 
into the socket in any odd position that any 
manufacturer may ever devise. Besides these 
cables a pair of leads with alligator clips on one 
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end comes in handy. All the cables are shown 
in F’iR. 2A. 

A few tips on the construction of these cable.s 
will not be nmiss here. Use a pood insulated 
wire with a pood amount of flexibility. Devise a 
color system so that you wull be able to use the 
cables without tracinp each wire every time it 
is used. The color system I use is simple and 
fast. 

l*or the 4-pronp phip cable I use a red wire 
for the plate, yellow wire for the prid. black 
with yellow tracer for the filament pronp cm 
the side of the prid and a black with red tracer 
for the filament pronp on the side of the plate. 
For the 5-prunp cable I merely add a blue wire 
for the cathode pronp leavinp the colors for the 
other prongs the same, p'or the 6-pronp cable 

1 add a blue with yellow tracer wire for the 
8upprcs.sor-prid pronp. Dy this color system it 
is easy to identify the wires as they come out 
of the plups. 

Thc?8e cables are connected to the speaker 
panel by means of pin plugs. Selection of the 
proper values are simply made by plupginp into 
the proper pin jacks. 

The idea of using selector switch arrangements 
was discarded. The possibility of insulation 
breakdowns in selector switches because of the 
high voltage in reproducer circuits and the 
comparative cost of multitap switches eliminated 
the idea. The pin jacks give better contact, more 
insulation, more flexibility, easier operation and 
best of all cost less. Another advantage of pin 
jacks is that each component part of the test 
panel may be used separately for other purposes. 

In some speakers there is an internal connec¬ 
tion between the signal and the field circuits 
and a wire from the set is connected to this 
connection. To meet this condition we use this 
simple method for connecting a single wire to 
two parts of the test panel. There are 2 sets of 
3 pin jacks which are connected to each other 
as two trios. These are used as junction connec¬ 
tors so that a single wire from a cable can be 
plugged into one pin jack and by means of two 
short jumper leads with pin plugs on hi»lh ends. 

2 leads can be brought out of the same wire by 
inserting them into the 2 remaining pin jacks 
of the trio. Two of these junction connectors 
are on the panel and have proven sufHcient for 
all needs. Four jumper leads, each one the 
length of the panel, are used with the blocks. 


HOW TO USE THE TEST SPEAKER 

As an example of the operation of the uni¬ 
versal speaker, we will use it to replace the twin 
speakers of a Zenith model 444 radio set. The 
description of the speaker system has been out¬ 
lined before. The circuit diagram is in Fig. 2B. 

The study of this complex speaker connection 
will reveal how the simiiler circuits using only 
1 speaker can be connectoil. The first thing 
to do is to connect the 7-wire cable from the 
chassis to the bindingpost strip of our 7-wire 
cable. Then following the colors through to the 
pin plugs we proceed as follows:—^The 2 green 
wires go to the 2 jacks marked and *’P** on 
the output transformer. The red wire goes to 
one junction block and the jumpers coming out 
go to the *’C'’ jack on the transformer and to 
the 5.000-ohm jack on the top row of the choke 
and resistor circuit. The brown wire goes to the 
2.000-ohm jack. The black wire goes to the 
0-ohm jack of the .same row. The field of 
speaker No. 2 goes to the .second row. The black 
and yellow tracer wire goes to the 0-ohm jack 
and the white wire goes to the 1,500-ohm jack. 
Turn on the field supply and switch in the 
voice-coil by closing both toggle switches ami you 
are all set to go. The entire operation is d<ine 
with very little practice in less than 1 minute. 

Another example is the RCA R7. The circuit 
is shown in Fig. 2C. Using the same connector 
cable we connect the 3 wires from the set as 
follows: The black wire goes to the jack marked 
“VC.” The yellow wire goes to the junction 
block from which one wire goes to the second 
“VC” jack and the other wire goes to the 
resistor jack marked 1.000 ohms. The red w’ire 
goes to the 0-ohm jack of the same row. Turn 
on the field supply and open the voice-coil 
switch to the transformer which is not being 
used. The time for the above connection is about 
30 secomls, 

A small card index system will prove a great 
help for some of the odd circuits such as the 
Majestic model 360 which has a 6-prong plug 
in w'hich 2 prongs are shorted so as to open the 
110 A.C. line to the set if the speaker plug is 
accidentally removed and so i»revent damaging 
the filler condensers. The circuit of the repro¬ 


ducer for this sot is in Fig. 20. The connection 
between the supprcssor-grUl and the grid prongs 
is made by utilizing the second junction trio. 

This lest unit can be used to test speakers 
by the following procedure. Connect a good 
radio set to the speaker panel in the regular 
manner. Then use the current supply from the 
panel by means of the two jacks marked “Posi¬ 
tive, Negative 300 Volts*’ in series with suitable 
resistance from the unused row of field sub¬ 
stitutes for the supply for the field of the 
speaker to be tested. Then connect the voice- 
coil of the speaker to the two pin jacks marked 
**TS‘’ and match the transformer to the si>eaker 
by means of the 5-|x>int selector switch. Now 
disconnect the main test speaker by opening the 
voice-coil toggle switch and the set will now 
feed its output to the external speaker which 
you wish to test. 


TESTING RESISTORS, CONDENSERS. ETC. 

When aligning a set connection may be had 
by putting the meter across the 2 jacks marked 
“TS“ and by opening or closing the voice-coil 
switch you may have the aural indication or it 
may be cut out leaving the meter still in the 
circuit. The field supply unit with its meter also 
can be used as a type 80 tube tester by compar¬ 
ing the readings with a standard tube known to 
be in good condition. 

The filter chokes on the Panel may be used in 
set testing when trying to eliminate hum in 
radio receivers. 

The resistors may be used to determine the 
correct value of open resistors in the voltage- 
divider system of a set by means of substitution. 

For testing leakage, polarity and condition 
of electrolytic condensers the procedure is as 
follows: Connect condenser terminals to pin 
jacks marked ’‘Positive, Negative 300 Volts” 
and note the meter action. If it goes down half¬ 
way it indicates that the condenser is cither 
leaky or that the polarity is reversed. Now 
reverse the connections and if the meter goes 
half-way down again the condenser is leaky. If 
the meter shows no appreciable deflection then 
the conden.ser is all right. If the meter shows 
no deflection regardless of the polarity connec¬ 
tion it is open. If it shows full downward deflec¬ 
tion both ways it is shorted. 

For insulation breakdown testing merely apply 
the high voltage to the circuit or part under 
test and watch the meter action. Intermittent 
shorts will show up readily at 300 V, and the 
meter will take sudden dips. This test is valuable 
for locating shorts from primary to secondary 
of A.F., R.F. and l.F. transformers, socket 
insulation breakdowns, intermittent coupling, 
filter or bypass condenser shorts and such. An¬ 
other u.<?e of the high voltage is desiring shorts 
in variable and trimmer condensers caused by 
small burrs or filings. Apply the current to the 
condenser, first removing the lead from the con¬ 
denser to the set, then rotate the condenser and 
you will hear and see the spark at the point of 
short-circuit between the plates. A complete 
short will show' a full deflection on the meter. 

CONSTRUCTION DATA 

The cnnstriiction of the entire unit is up to 
the builder. The circuit and arrangement of the 
parts is not critical and can be changed to suit 
the individual re<iuirements. For instance in sec¬ 
tions where direct current is used, a third row 
of field substitutes may be added and be made 
up of a heavy resistor so as to take care of the 
cashes where the field of the sot acts as the fila¬ 
ment series resistor. In this case the resistor can 
be mounted away fn>m the panel and leads 
brought to the panel because of the heat dissi¬ 
pated by such resistors. 

The type of construction used by the writer 
was of the rack-and-panel type, where every¬ 
thing is mountc<l on the panel. This makes the 
entire unit very easy to mount and to take down 
for repairs if necessary. The entire test speaker 
can usually be built with parts usually found 
in the average junk box and’ if all the parts 
had to be bought then it still could be made for 
less than $15.00. (The writer obtained the trans¬ 
former from an old “B” eliminator. Unit P.T. 
may be a midget power transformer. Unit T1 
is the iiniv(‘rsal-typc output transformer.) This 
speaker set-up has been in use for 4 years now 
and has successfully overcome such tough jobs 
as the Sparton Triolian which uses 3 speakers. 
Once this unit, with its saving in time on all 
kinds of work, is put in use one will wonder 
how he got along without it. 
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Arc you one one of the thou- 
sands of service men getting 
help from the new Sylvania 
Technical Manual? Get on 
the **band wagon** nowl 

If you knew how many thousands of ser- 
vice men are using this new Sylvania 
Technical Manual on almost every job 
you’d realize what a whale of a value it is 
for 15c! 

This handy pKxket manual contains 184 
pages listing 193 tube types with im¬ 
portant circuit application information 
on each—all about glass, metal and **G*’ 
type tubes as well as those for Majestic 
receivers.. . . and full information on 
Sylvania “Ballast Tubes.*’ Don’t be with¬ 
out it! It’s one of the handiest tools you 
could carry! Send the coupon and 15c— 
we’ll do the rest. 

SYLVANIA 

Set-Tested Radio Tubes 


HIGRADE SYLVANIA CORPORATION, 

Emporium, Pau RC-77 

1 cnchwo ITic. for which Pleaso send in* t copy 
of the new Sylvania Tecimical Manual. I am 
(check belcMv), 

Kxperimenter Amateur..p, Call ii..SePrU'e- 

nian.... Kinployed by dealer ,,p Independent.... 
Member Service Orifanlzation .. 

Name Lp..... 

.\ddress ....... 

City ..State..... 

Name of Jobber ,, p , .... p , -, 

Address ...... 
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«lE.PHONOGRAPH motor 



Formerly 

Sold 

for 

$lo.00 


Y A RI ABLE 

’ speed Indue- -^ 

tioit typo self-startin(t. 110 volt. 25 to 60 cycle, AC, with 
^i-eed (Miitrol. IMuR Rt)d mid. Speed ranee frum 3 to :i00 
rr.\r. Can be Inst.ilied 111 place of old-fashiuited. hand- 
wimllne siiml motor. Also Ideal for display turn table, 
iuid a hundred other uses. These General Klectrie Motors 
iiie brand new. In original factory lartons. A M ,95 
G.E. Electric PhonograPli moU^r as de- 

Shippintl Weight—12 Iba. 


WESTINGHOUSE 
UNIVERSAL MOTOR 



T hese Motors are manufactured by tlie WcsttnKhimse 
Electric Cu. They are absolutely new. Spoclflcatlan^: 
1/30 11.r. operates on eltlier A.C. or D.C.. 110 volts. 5000 
It.C.5r. ItlieosUt can be used to vary speed. Ileifcht 3H'. 
Lt'ngth 3%', Width 1^', Shaft 14* one liich lonK. Can 
be used to drive Sewliiff Machines, Models, llufflnif Lathe, 
rollshtiig Head, Drills, Grindstones, etc., etc. 

MOTOR only .52-“5 


Shipping 
Weifiht 
S lbs. 


110 Voltn 
AC and DC 


MOTOR with Arbor and U' Chuck 


$3.95 


Add 25c for special packing and moHing 
anywhere in V. S. A, 

MICROPHONE and RECEIVER 



T his Microphone and telephone headset nut lit was built 
especially for the U. S. Navy Aviation Coips. 

The liollzcT-Cabiit Electric tVimpany mu. hcirted the 
outfit to Government speclflcathHis. 

The outfit consists of a low-impedance carbon mlcro- 
Phtme (transmitter), securely fastened to a metal breast¬ 
plate. and a set of heavy-duty, low-imhedance carplutiics. 
A specially Doiistructcd switch aii the bark of the bteasi* 
plate controls the micniphone circuit. The caiphoiit's aie 
r.S.N. Utah type, ati ached to adjustable headband. 
Twenty-eight feet of very heavy weather and watcriirmif 
conductor cable is furnUhed. Oirrent of not more than 10 
volts should be uscil. \ storage battery Is the most satis¬ 


factory current supply. 

U. 8. Navy Alrplane-type 
Receiver as described 


Microphone and 


I .96 


The '■hipping weight •■ 9 lbs. 


WESTINGHOUSE 
POWER GENERATOR 


Manufactured for U, S. Signat Corps 



A.C. Electrical 200 Watt 110 V. AC 

Power 

from a Windmill, from 
iivailahle Waterpower, 
fiiuii >niir Automobile, 
fniiii your Motorcycle, 
finm your Bicycle, Foot* 

PodaJs or Handcrank 
(for transportable Radio 
TraiiamUtcrs, Strong 
Floodlights, Advertising 
Signs): do you want to 

i> 1 «rate AC Radio sets from 32 V. DC farm 
nporatc two generators In series to get 2oo 
two phase and three Phase AC, etc., etc. 
iicedoft to run gciier.'itor. 

There Are Over 2t Applications, surli as: A.C. Dynamo 
light from eight to ten 20 Watt ItO Volt loiiilis. i^hort 
Wave Transmitter suPMylng ]li> Volts A.(\ for operating 
"Ham” transmitter. Operating MOV. AC ilO Cycle lladlo 
Kecelver in DC districts. Motor Generator. Ihihlic Address 
Systems. Klecirlc Sirens on motor boats, yachts, etc. Camp 
Lighting, etr,, etc. 

Blue-Print 22 x 2S In. and Pour-Page 
SMi X 12 in. Instruction Sheets. Generator. asN 
deserthed Including four replacement carbon 

brushes ... . w 

Shipping weight tB lbs. 


I$«^.90 


All merchandise in oriffinal packages— 
never used. Money-hack guarantee. 


We iciU forward Shipments by Express Cofleef 
if auMcient postage is not included. 

WELLWORTH TRADING CO. 

SBOW.WashinsionBlvd., Dept.RG-737, Chicago, III. 


CORRECT PROCEDURE FOR THE SERVICIN(^ BEGINNER 

(Continued from page 12) 


correctly Is to align the I.F. in the wronu 
sequence. Alwaya start with the I.K. trans¬ 
former next to the 2nd-tletector anti adjust 
the condemsers, in order, back toward the signal. 
And always work wdlh the weakest possible 
output from the sijfnal generator. This i.s the 
secret of a sensitive and selective aliKnine job. 

(A few manufacturers specify procedure that 
differs from the above.— Editor) 

Those sets using tertiary (a third) windings 
on the I.F. transformers are usually designed 
to be aligned with the high-fidelity control in 
the "normal" position. The res^ionse curve is 
then broadened the proper amount on switching 
over to the high-fidelity side. If you hove trouble 
in aligning some I.F. transformers, try shorting 
out the oscillator section of the gang condenser. 
Many times reaction between the set oscillator 
and the generator (that is, service oscillator) 
signal puts you on the wrong track and you 
may be aligning the I.F. to some beat-note 
harmonic. 

Now a word to you new men—all troubles in 
a set cannot be found by analyzing, although a 
good many can. The trouble must be such that 
it affects some of the voltage readings we 
normally take. If it doesn't, our voltages won't 
show w'here the trouble lies. For example: an 
open antenna coil may cause weak reception, but 
it will not affect any of the set's voltages. Or 
perhaps we have an open voice coil—no voltage 
changes will take place, yet the set is "dead." 
Many more examples could be given, but I 
believe you get the idea by now. 

Always check the tubes before you start look¬ 
ing for trouble in the set itself. Quite a large 
percentage of service work is simply replacing 
defective tubes. Present-day tubes require a 
pretty good tester if all the bad tubes are to be 
weede<l out. A simple emission^type tester will 
catch most of them, but to get the real stubborn 
ones, use a power output type checker. This 
magazine some time ago published an article 
describing how to construct a tube tester using 
an oscillator circuit, the strength of oscillation 
indicating a tube's worth- This should catch 
mo.'it any faulty tube and personally we'd like 
to see another such article for metal tubes and 
all. with pre-calibrated settings. (How about it, 
fellows, how did you like that article, "The 
Mtierless Tube Tester/' in the January 1933 
issue?—A'ditor) 

A.V.C. CIRCUITS 

Those A.V.C. circuits seem to be one big 
stumbling block for many men, when it comes 
to checking the action other than by a listening 
test. Since the bias on the I.F, tubes is generally 
controlled or varied by the A.V.C. voltage a 
check of the plate current of one of these tubes 
will give us a picture of the A.V.C. action. 
Normal plate current will exist with no signal, 
dropping to a lower value when a strung signal 
is applied. If you do not wish to use a meter 
for checking, an alternate method is to hook-in 
a "tuning eye" and observe its action. These 
"eyes” can be purchased complete with socket 
and leads ready to connect to any set having 
A.V.C., simple directions for attaching this 
unit being provided. If the set already has some 
fotm of tuning indicator, this will give us a 
direct check on the A.V.C. action. Many cases 
of failure can be traced to defective bypass 
lonilensers in this circuit, so give them a 
thorough check, especially for leakage. 

ADDITIONAL TESTS 

A good condenser tester, one using a sensitive 
meter for indications, is a very good investment 
for any Service Man. Coupling condensers 
should always be checked if the set seems less 
sensitive than normally, assuming everything 
else to be OK. Be as fussy as Aunt Matilda 
when it tomes to checking these units for leak¬ 
age, as the Ica«t little bit can upset a circuit and 
prevent normal action. Do not rely too much 
on the neon lamp method of testing these smaller 
capacities. 

How many of you fellows have a good pair 
of headphones? 'They don't have to be expensive, 
as the ordinary 2,000 ohms-per-pair type con¬ 
stitute a very handy as well as a very sensitive 
indicator for testing. For aligning seta, using a 
weak signal from the test-signal generiitor, they 
are just the ticket. In fact many factory pro- 
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ductinn lines use this method. For a quick 
cheek of A.F. stages use a 0.25-mf. condenser 
in series with the phones and connect from 
chasais to any control-grid or plate terminal cf 
the audio tubes. It’.s surprising how many differ¬ 
ent u.'^i'S you will find for headphones in checking 
various circuits. 

This next is perhaps familiar to the old 
timers, but will bear repeating. When replacing 
defective screen-grid bypass condensers, use ones 
having a 450-V. rating even though the servii’e 
manual calls for one of 200 V. at this point. 
The reason is this : when the set is first turned 
on, the type 80 tube heats up quickly and starts 
delivering voltage before the heater tubes are 
drawing current and consequently for the first 
few seconds the "It plus"' voltages are abnormally 
high. That is probably what caused the original 
bypass condensers to break down, so put in the 
higher-voltage ones and keep your customer. 

And now for that general pain in the neck, 
the lowly midget. Many Service Men will net 
even work on them, due to the usual difficulty 
of convincing the customer that even if he did 
only pay $9.85 for the set new, the service 
charge is still $3.50 and should be paid. For 
those of you who will be doing this work, here 
arc 3 common causes of trouble in midgets, 

(1) Dried-out electrolytic filter condensers. 
If the plate voltage is 25 per cent or more below 
normal, chances arc new filter condensers will 
put the set back on its feet. (2) The rectifier 
tube is another regular trouble maker and I 
believe the remedy is self-evident. (3) And last, 
watch those coupling condensers. 

A quick way to check the oscillator of a super- 
het. to see if this portion of the circuit is 
oscillating, is to measure the rectified grid cur¬ 
rent. Disconnect the lower end of the oscillator 
gridleak resistor (the er.d opposite to the control- 
grid end) and insert a low-range milliammeter 
to rend the current passing through this resistor. 
Normally it should be about 50 to 75 microamps., 
dropping to zero if oscillations cease. 

WHAT ABOUT SERVICE PRICES? 

So much for the technical hints and if all the 
above checks on your list of everyday events, 
then you are really up near the top. But how 
do you check on prices? How many of Uncle 
Sam’s $1 bills do you collect for a call to the 
other side of town? You may be an expert but 
are you cashing-in on it? As yet there is no 
standardization of service rates for the radio 
industry and it's high time there was. 

All indications point to a charge of $2.50 for 
a call and that is for the call only, parts, labor, 
etc., being extra. Many of the belter Service 
Men only carry a lube tester and voltmeter into 
the customer's home. After all, a person's living- 
room is not a workshop so lake the set back to 
your own shop for repairs, where you have the 
facilities to work on it properly. Charge a fair 
]>rice for your work, at least $2.00 an hour on 
straight labor with a mtaiTnum charge of 1 
hour's work. Naturally exorbitant prices are 
out of the question so keep your rates in the 
professional class, because after all good radio 
servicing is a profession. 

Now let’s take a look at "you.” How do you 
keep up-to-date with all the new changes and 
improvements continually being made? A very 
excellent method is to subscribe to 2 or 3 monthly 
radio magazines and trade journals. Look them 
over carefully, read the ads., see what is taking 
place and learn as much as you can about new 
ideas before they get on the market so you'll 
be ready for them when they do arrive. 

Also pay some attention to your personal ap¬ 
pearance. Never call at a customer’s house in 
dirty or sloppy clothes. Neat appearance and a 
pleasant smile, along with prompt and courtcou.s 
service at a fair price will get you a lot of 
business that the sloppy, surly, stalling com¬ 
petitor loses. 

This article has been prepared from data sup¬ 
plied by courtesy of Coyne Electrical SchooL 


CORRECTION NOTICE 

Concerning the article "Build the Cyclops— 
A Beginner’s 1-Tubo Magic Eye Set" in the May 
1937 issue—the ''A”-voltage supply designaletl in 
both the schematic and physical diagrams should 
be 6.3 volts instead of 2 volts. 
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HOW TO CHECK CONDENSERS WITH AN 
A.C. BRIDGE 


(Cvntinurd from pane 19) 


Hfjrh I).C. leakage under actual op<*ra- 
tion condition is usually the re.suIt of an elec¬ 
trical failure of the film vvhirh makes up the 
dielectric of the olei-tndylic condenser. This 
re.sults in practically a short-circuited eonden.ser 
and is readily determineil by a D.C. test. How¬ 
ever, this D.C. U^t should be made at or near 
the operating voltage, for the writer has known 
of cases, even in eloiMrolylic conilensers, where 
the film would withstand a low voltage such as 
would be imjiressed by an ohm meter, yet Would 
break down under the vidtage applieil to the 
filter circuit of the raclio rtveiver. 

Power Factor. Power-factor nieasurements on 
an electrolytic eoiuleiiser give a very good idea 
of its cnmlition. Power factiirs of greater than 
20 per <*ent indicate that the lilteriug efficiency 
of the condenser Ls materially lowereil. This is 
pn>hably caiiseil by a ch.'inge in the structure of 
the paste or electndyte which is the negative 
terminal of the condenser, for any current flow¬ 
ing in or out of the electrolytic condenser must 
pass through the ab<»ve material and if its re- 
sistmee is higher than normal there is a 
resultant loss which may be represented by a 
resistance in series with a jierfect capacity. This 
dissipation of electrical energy causes the con¬ 
denser ti» be less efficient in its filtering. 

The power factor of a condenser is the re¬ 
sistance divuliil by it? impislauce. 

Therefore, if R is the equivalent si-ries resist¬ 
ance in ohms. ('. the capacity of the perfect con¬ 
denser in farads, and F the frequency, the power 


factor e<iuals . 




Tf the power factor of the condenser is less than 
10 per cent the power factor reduces to 

It will be noted that power factor is an A.C. 
measurement am! may have no relationship to 
P.C. leakage. Of course, if the D.C. leakage is 
high, the power factor is also high. However, 
if the D.C. leakage is low. the power factor 
may or may not be normal. 

Those interested in actually experimenting 
with difTerent power factor.s in condensers used 
in filter cin-uits can. hy adding a series resistance, 
make the power fjw'tor of the cotulenser any <lc- 
sired amount; for instance, to raise the power 
factor of an H mf. condenser 10 per cent at a 
freijiieney of 120 cycles, a series resistJince of 
lfi.6 ohms should be added. Proportionately 
larger rc.slstanee increases the power factor a 
proportional amount. 

Open-Circuits. Complete or intermittent opens 
are one of the most ilinicult of the eon<le!i,ser 
faults to determine. The only satisfactory method 
Is to obtain a measurement on the capacity of 
the condenser eml then manipulate the leads 
or tap the condenser to ileiermine whether or 
not its capacity changes under those ciuiditions. 

Electrolytic Action. Klectnjlytic action between 
th< cortiletiscr lead.s ami the <‘ondcnser proper 
may be determined by bridge measurements?. The 
ordinary procedure Is to got an exact balance 
on the bridge, both in regaril to the capacity of 
the condenser and its power factor. The olec- 
tndytic action developed helweeii the leads and 
the eonden.ser proper will tend to change this 
hulaiice either in regard to jiower factor or to 
capacity or both with time. ('iinse<iuently. it is 
only necessary to okserv.* the visual balance in 
the Ilridge Analyzer to be dct?eribed to determine 
this condition. 



Fig. B. Interior of the A.C, bridge unit. 


PAPER CONDENSERS 

(AND "DIELECTRIC HYSTERESIS") 

* The common faults In paper romlen.scrs arc: 

(1) Klectrical failures due to a breakdown of 
the paper insulation. 

(2) Complete or intermittent opcn-rirciiits. 

Ct) Higher th;m normal power facttirs. 

lircakdown. Kvon though the contlenser has 

failed, this breakdown cannot always be <le- 
termiiir<l «‘xeept near the oporjiting voltage, for 
in .sonie ca.ses the original breakdown does not 
carltoni/.e the paper ase<t n.s the dielectric of the 
condenser sufTieiently so that it will be indicated 
a.s substantially a short-clrfuit when tested at 
low voltages. However, at higher voltages ioniza¬ 
tion takes place and the condenser shows a very 
low re.sistance. 

Open-Circuits. The opon-circuits. intermittent 
or <>t her wise, may be ^leterminod in a similar 
manner as that descrilH-tl under FH^KCTROLYTIC 
CONDKNSKRS. 

Power Factor. The power factor of a paper con- 
<l<‘nser is ii.siially very kiw. normally ranging 
from alM>ut 1 per cent to less than 0.2-i>er cent. 
A paper condoihser seklom has ;i power factor 
in excess of 20 per cent a.s failure practically 
always takes place before the condenser reaches 
this stage. 

However, higher than normal power factors 
are a forerunner to electrical failure. When a 
paper eomicnser has a ptiwer fact«)r of severjxl 
per cent it is a definite iiuUcTitiofi that deteriora¬ 
tion has taken place. Usually this deterioration 
is due to moisture. However, it may be due to 
carbonization of the pap«'r caused by ionization 
in the voids of the dielectric. 

If the high ptiwer faeUir is due to moisture 
this moisture has probably eotereil at the con¬ 
denser cads. It is perfectly possible for one of 
the layers of paper used in the condenser to 
have its edge.s frayed a considerable amount 
more than the others. As a consexpienee, molsturo 
will be taken up by this paper and transmitted 
into the condenser laterally. The transmission 
of this moisture between papers takes a very 
much longer periuxl than the lateral transmi.s.sif3n. 
As a result, one of the papers may be electrically 
damp while the other papers are svibstantially 
ilry. The result of a D.C. test on such a con¬ 
denser would indit-ate suixstantially a normal 
D.C. leakage resistance. However, a power factor 
test would imlieate that the powt^r factor was 
considerably higher than normal, the reason for 
this being that only one paper is wet and there 
is practically no D.C. leakage through the other 
papers. The loss in the condenser upon the 
application of alternating current w'ould be con¬ 
siderably higher than normal due to what might 
be terme<I '‘dielectric hysteresis." 

THE BRIDGE ANALYZER 

The ilridge Analyzer was designetl after a 
study of the above com men defects in eonxlensers. 

(Continued on paf/e .53) 
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Fig. 2. Theoretical circuits of the capacity- 
resistance bridge. 
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. .. Guarantee of 

PRECISION a„d 
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MODEL 521 . . . 5^' . . . Voli-Ohm- 
Milliaiiiinotrr . . . One of Triplett’s 
liirge line of elcelriciil measuring iii- 
struineiits. Others availulile in 2 and 
3 inch round and 3 and 1 inch square 
.sizes. All standard ranges. Econoiiii- 
cally jiriced. 

riic new Trijtlrlt factory lias tlay- 
li^hl c«>iistriictioii, it is air-coiidi- 
tioiicd tliroii^lioiit with leiiipcraliirc 
and liuriiidity controlled. Esjtccial 
incasnrcH have hccii taken to keejt 
out dust, lint and microscopie par- 
lirh'8 , . . the eiicinics of preeision 
accuracy, 

U he latest equipment makes possi¬ 
ble the most moilcrn processes for 
af'in^^ relieving strains and stresses 
oi materials ami making the fine atl- 
jnstments in assemhiy necessary for 
producing; precision instriiiiicnts. 

No wonder. . . , ^"Instruments hy 
Triplett'"—is a guarantee of pre¬ 
cision ami rcliahilily. 

WRITE FOR CATALOG 



TRIPLETT FACTORY—BLUFFTON. OHIO 

The Triplet! Klectrical Instrument Co, 

167 Harmon Ave., HlutTton. Ohio 
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We Offer These Specials as Your -- 

YARDSTICK OF COMPARISON on P.A. EQHIPMEHT 



Heavy duty I2<inch 
eJuminuin projectort 
with heavy stsei dome. 
Net to dealen. Only 



Send for Free caUleg 
No> 62 and 
our values. 


10 Watt “Versa- 
tile” system. 
oemPlete in 
leatherette carry¬ 
ing case—meas¬ 
ures i+^xia-xie'. 
imludinp dynant. 
le miereplione. 
Nothing else to 
buy. s<Md only to 
dealers. Net 
Price 




RADIO AMPLIFIER LABORATORIES, 


S9 Walker Street, New York, N. Y. 


•iiiitHiiiiniiHiiiiiiinitininiiiiiiii 


USEFUL REFERENCE DATA 

The new 1037 catalog of Sprasrue Products Co, 
is of special interest to the radio Service Man 
who is not yet quite sure of just when and where 
to use particular types of replacement conden¬ 
sers. A "Tel-U-How Condenser Guide" contains 
a full-paffe tabulation of circuit analysis that 
clarities the replacement problem; valuable 
supplementary data appear On other pagea. 
Write to Hadio-Craft for item No, 1419. 

Ii III II III II til mil initii nimiMiMua 


PHILCO — 
SKHAL GENERATOR 

LIST PRICE $22.50 


BUILDING AN INTERFERENCE ELIMINATION 
BUSINESS 

(Continued from page 22) 



PHILCO MODEL 024 
Unit Maasures 5x7x5 
Shwg. WILfilbs. F.O.B. N.Y. 


A neat, brand m 
eomiMcit and aocimata 
portabis signal generatar 
especially designed for 
adjusting standard 
broadcast and auto¬ 
radio sets, the Model 
024 is the outstanding 
buy on the market In 
this type unit. Com¬ 
pletely self-contained; 
operates from dry tat- 
teries <l-^% *n1t 
standard b tettary and 
I—FlasbIiiM cell) and 
reenirwB no wrtside gow- 
ar euggly ennnection. 
Conn a raage of 105 
kc, to 2000 kc. ball- 
boaiing tuning condens¬ 
er makes tor quick ac¬ 
curate operation. 

AfAtL ORDERS 
PROMrTI.Y riULSD 


OUR PRICE 

* 4.95 


EXTRA SPECIAL! 

Genuine Astatic S-8 95 

Crystal Pickup . . 

THOR RADIO, Inc., 



Free! 

HAMMARLUND 
25th YEAR 
RADIO CATALOG 


The most complete cataloR ever pub¬ 
lished with special illustrations* 
drawings, curves and a complete 
description of the famous 16 tube 
••Super-Pro.** Write Dept. RCT-ST. 

HAMMARLUND MFC. CO., INC. 

42t-43< WMt Urd StvMt. Nn» Ywk 


A. is our business!'^ 

Your business is to obtain the best in 

AMPLIFIERS and P. A Equipment 

FREE CATALOG contains the greatest 
values ever offered. Consult us on your P.A. 
Problems, without obligation. 

Amplitone Products Company 

135 LIBERTY ST. NEW YORK. N. Y. 



RADIO 


AND PARTS 

CATALOG 


send for the new 1037 SprlnK ALLIED lUlcllo 
CaUlotr—150 KveryUilnK In Radio: 

10,000 itarts; 53 new All*Wav<? and Pual- 
Wbvo KnlKtit Radios with latest develop- 
menlii—Autnmatlr Tuning, AF'C. Touc Fjc* 
pansiiKK etc.: Amateur gear; Rulld-Vour- 
Own Kits: test equlpment:I*uhlip Addresai 
books, tools, etc. Write fur EREJ:. copy! 

ALLIED RADIO CORP. 

3-0. S33 w Jackson Blvd.. Chicago* HI* 


(3)—Connect ground clip to Analyser and to 
appliance frame. 

<4)—If you cannot get to terminals of the 
appliance, cut into the supply lead so that the 
cUp leads will be connected just as close to the 
device as possible. 

<5)—Start the appliance operating. Then turn 
the Analyzer Selector Knob to Position No. 1- 
Listen on the customer's radio set <or your 
own portable radio receiver) to see whether this 
eliminates the noise. If not. then turn the Selec¬ 
tor Knob to Position No, 2, and so^^n until you 
determine the filter arrangement that eliminateB 
ALL of the noise. 

In checking for noise, it is important that 
the Analyzer be connected directly to the ter¬ 
minals of the appliance (motor, vibrator, etc.) if 
at all possible. Otherwise there is apt to be a 
certain amount of interference radiated over the 
intervening line. If you cannot get to the 
terminals, cut into the supply line vnOiin a few 
inchea of the terminals —Just as close as you 
can get. FUter condensers should be installed at 
this same place in the line. 

The type of interference analyzer here illus¬ 
trated includes over 16 different filter combina¬ 
tions covering every type of filter circuit used in 
eliminating radio noises. (By disconnecting the 
ground connections it is possible to obtain 0.6-mf. 
from dual condensers Cl; 0,05-m£. from dual 
C2; and, 0.01 &-mf. from dual C3.) See Fig. 1. 

Elector Knob Positions Nos. 1, 2 and 3 on 
the Analyzer include combinations to be obtained 
by the use of filter condensers only. 

Selector Knob Positions Nos, 4, 6 and 6 give 
a variety of combinations which use both filter 
condensers and chokes of various sizes. 

For instance. Positions Nos. 4 and 5 use 
1 R.F. choke coil and Position No, 6 uses 2 
R.F. chokes. Positions Nos. 4 and 5 are the 
same, except that the R.F, choke is in one side 
of the power supply line for Position No. 4 and 
in the other side of the line for Position No. 6. 
In connecting a filter to the appliance for 
permanent installation according to Position 
Nos. 4 or 5, the R.F, choke should be tried on 
both sides of the line to determine which is 
best. 

In some instances better results are obtained 
by placing the R.P. chokes betsseen the power 
supply line and the condenser. This is done by 
connecting the offending appliance into the 
Analyzer "B” socket and the supply line into 
the •'A'* socket. 


USE OF LINE FILTERS 

Occasionally a line filter will prove beneficial- 
especially where the radio-set antenna has a 
shielded lead-in and has been proved to be free 
of interference. In this case, simply treat the 
radio receiver as though it were a hoosebold 
appliance. Connect the Analyzer just as you 
would connect it to an appliance. Then determine 
the proper filter to use by rotating the seleetor 
knob until the noise is eliminated. Connect the 
ground wire of the filter to the receiver chassis 
or to the receiver ground, as circumstanoes 
dictate. 

Heavy-Duty Equipment. Where the interfering 
appliance draws more than 10 A., no change 
in the procedure outlined will be necessary pro- 
vided capacity filtering ONLY is required- In 
other words, if either Positions Nos, 1, 2 or 3 
eliminate the noise, no chokes will be required 
and the current drain will make no difference. 

However, if heavy-duty chokes are needed, 
these should be purchased separately and the 
capacities of the Analyzer employed to complete 
the job. Simply connect the Analyzer as you 
would for a straight capacity filter. Cut the 
wire to the appliance (motor, etc.) and connect 
the heavy-duty chokes into the circuit in series. 
Then try Selector Knob Positions Nos. 1, 2 and 
3 to see which produces best results. 

Heavy-duty chokes have not been incorporated 
into the Analyzer as they would add materially 
to its cost and the few jobs where they may be 
required can be handled satisfactorily and in¬ 
expensively in the foregoing manner. 

Housing. Special boxes of sturdy metal con¬ 
struction to contain filter condensers and chokes 
used on interference elimination Jobs are ob¬ 
tainable. These are marked and drilled for easy 
installation and insure a neat, efficient job. We 
strongly recommend their use. In some cases 
they are necessary to meet Underwriters' regu¬ 
lations. 

Always remember to connect the filter devices 
as dose to the amending appliance (motor, etc,) 
as possible. If you can attach them to the 
terminals or even inside of the frame of the 
appliance so much the better. In any event, never 
use a long lead to the filters. Every superfluous 
inch of lead wire may add to your troubles by 
causing radiation of the interference even after 
the filters have been installed- 

This article has been prepared from data sup* 
plied by courtesy of Siprague Products Co, 



Fig. 2, Different types of interference filters attached to electrical appliances. 
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SERVICING BY SIGHT AND SOUND 

(Contitiuid from pusje 21) 


The input to the amplifier h) on the left niul 
the output from the amplifier is on the riprht. 
In order that the operation of this e^piipment 
may be more clearly understood, refer to Fl^* 1 
which is a block diagram of the auxiliary ap¬ 
paratus. 

In the lower-left corner of the diagram (and 
of the demonstration board) Is a switch which 
is useil to change the input to the amplifier so 
that it can be taken from a beat-frequency 
oscillator or from a phonograph pickup. The 
output of the amplifier connects to a rectifier 
and to a switi'h (shown directly underneath the 
rectifier) which applies to the cathode-ray 
oscilloscope either the direct or the rectified 
outputs of the amplifier. The units at the lower 
part of the diagram marke<I ’’Vnr. R.F. Osc..’* 
•'Fixed R.F. Oscillator." and "Detector*’ are 
units incorporated in a standard beat-fre<|ueiicy 
oscillator. 

A beat-frequency oscillator operates by com¬ 
bining the output of two K.F. oscillators so that 
th 3 difference of their frequency will be In the 
audio range and will be the fre<iuency delivered 
to the amplifier under test. This audio fre<iuency 
can be varied by varying the frequency of one 
of the R.F. oscillators. 

AMPLIFIER TESTING PROCEDURE 

To determine the characteristic of an A.P, 
amplifier, audio frequencies at constant voltage 
are applied to the amplifier and the variation 
of output at various fre<iuencles is noted. 

Ordinarily this is done rather slowly but to 
put the characteristic curve of the amplifier on 
the screen of nri oscilloscope requires that this be 
done rapidly. In order to proiluce rapid varia¬ 
tions of the audio frequencies, there is in 
parallel with the tuning condenser on one of 
the R.F. oscillators, a variable condenser which 
is M> arranged that it can be rotated by a motor. 
This variable condenser Ls shown directly above 
the R.F. oscillator. In the position shown it is 
at minimum capacity. When the motor turns 
the shaft to which the variable condenser is 
attached, the frequemy of the R.F. oscillator 
varies rapidly, and the output of the beat-fre¬ 
quency oscillator varies from a low audio fre¬ 
quency to a high audio fre<iuency and then back 
again. This rapidly varying output is applied 
to the amplifier under test and the output of 
the amplifier is applied to the cathode-ray 
oscilloscope. 

The timing of the oscilloscope Is adjusted so 
that the image will sweep across the screen 
while the fre<iuency is varying from its lowest 
point to its highest point. In order to hold the 
oscilloscope to its timing frequency, the impulse 
generator on the right-hand end of the motor 
shaft is connected to the synchronizing terminals 
of the cathode-ray oscilloscope. This produces 
a stationary image. In order that you Service 
Men may understand exactly what takes place. 
Fig. 2 will give a clearer idea of the sequence of 
operations. 

SEQUENCE CHART 

This chart may look a little complex but if 
followed carefully from the top down, its pur¬ 
pose may be realized. 

The right side of the chart is divided into 4 
equal sections. The width of these 4 vertical 
columns denotes the time reiiuired for the 
oscilloscope image to move across the screen. 
Inasmuch as the other operations are accurately 
timed to correspond to this sweeping operation, 
they can be drawn for the same intervals of 
time. 

Next to the top of the chart is a line marked 
"Capacity of Motor-driven Condenser." Assuming 
that this condenser starts rotating at its point 
of minimum capacity, the capacity will increase 
as shown by the line to a maximum point, then 
decrease to a minimum point, increase to a 
maximum again and so on. This condenser being 
connected to one of the R.F. oscillators in the 
beat-frequency oscillator will cause the fre¬ 
quency of that particular R.F. oscillator to vary 
as shown in the second line. With the motor- 
driven condenser at its minimum, the R.F. 
oscillator will be oscillating at its maximum fre¬ 
quency and as the capacity of its condenser in¬ 
creases, the frequency of the R.F. oscillator will 
decrease, reaching a minimum at the same time 
the condenser reaches its maximum. The fre¬ 
quency of the oscillator will then increase as 


Ihe capacity of the condenser decreases, and 
so on. 

If this variable U.F. oscillator boats against 
the frcMpiency of the fixed oscillator, the A.F. 
produced will start at a minimum fre<iuency. 
When the R.F. u.<ci])ator is at maximum the 
A.F. will increase as the R.F. fre<iuency de¬ 
creases. That is, when the R.F. decreases the 
oscillators are pulling farther apart which in¬ 
creases the A.F. output of the oscillator. 

So it can be seen, on the 3rd line, that the 
fre<Luency of the beat-fre<iuency oscillator output 
will vary in the opposite direction to the fre¬ 
quency of the variable R.F. oscillator. If this 
varying audio frequency is applied to the input 
of an amplifier, the output of the amplifier will 
deliver a voltage which is considered as the 
characteristic of the amplifier under test. Start¬ 
ing with the low A.F. the amplifier does not 
put out much voltage. 

The individual voltage waves are shown on the 
4th line and they vary in amplitude as the fre¬ 
quency Increases. When the frequency reaches 
its maximum point and begins to decrease, the 
same pattern is again made, only in reverse. 
That is. the pattern in the 2nd column is the 
reverse of the pattern in the Ist column. At 
the end of the 2nd column, the A.F. drops to 
zero. Beginning with the 3rd column the A.F. 
rises from zero to its maximum point and at 
the beginning of the 4th column begins to de- 
(reuse going to zero again at the end of the 4th 
column. 

If this voltage were applied to the cathode- 
ray oscilloscope, a pattern as shown on this 
chart would be a true picture of the amplifier 
characteristics. However, a single-line curve is 
more convenient to use. In order to get a sinRle- 
line curve the output of the amplifier is applied 
to a rectifier. This rectifier cuts off the lower- 
half of the envelope pattern shown, which is 
the portion below the dotted line. When a small 
amount of filtering is applied to the output of 
the rectifier, the gap between the individual 
half-cycles can be filled in and will proiluce a 
smooth curve as is shown in the line labeled 
"Rectifier Output," This rectifier output is a 
true image of the outline of the upper portion 
of the pattern shown above. However, here 
again is something which is undesirable. 

Operating the sweep oscillator and oscilkiscope 
at the frequencies shown above, the image in the 
2n(I column will be superimposed on top of the 
image in the 1st column. This will result in 2 
curves, one on top of the other, which do not 
coincide. In order to get the complete image de¬ 
sired, the curves must coincide. To do this a 
shorting switch is applied to the oscilloscope 
input which operates as shown in the next line. 
During the first sweep this shorting switch is 
open and allows the signal to be applied to the 
oscilloscope. During the next sweep it is closed. 
During the next it is open ; and the next it is 
closed. Conse<iuentIy. the input to the oscilloscope 
will be as shown in the bottom line. 

For the first sweep the pattern will be shown 
on the screen but during the next sweep which 
is the reverse of the first, it will be short-circuited 
and only a straight line will appear on the 
screen. The 3rd sweep will be the same as the 
1st and superimposed on top of it. The 2nd will 
be shorted-out making a straight line again. 
So, when these are all put together they will 
coincide and give the characteristic curve of the 
amplifier with the zero line drawn, at the bot¬ 
tom, as "Complete Image." This is the familiar 
type of curve which manufacturers publish in 
data books giving the performance character¬ 
istics of their amplifiers. 

Analyzing this chart, it may be pointed out 
that the chart has been drawn to cover 4 suc- 
ce«.sive sweeps of the oscilloscope. However, this 
only covers 2 complete revolutions of the motor- 
driven condenser mechanism. The complete image 
shown at the bottom of Fig. 2 is the type of 
view that appears on the screen of the cathode- 
ray oscilloscope. At the meeting where this 
equipment was useil, variations in circuit char- 
acterbitics were shown both visually and audibly. 
Visually on the screen of the cathode-ray oscillo¬ 
scope and audibly by phonographic reproduction. 
(Service organizations interested in group-in¬ 
struction of technicians may be interested to 
contact the author either directly or via Radio- 
Craft. — Kditor) 

This article has been prepared from data sup¬ 
plied by courtesy of RCA Manufacturing Co,. Inc, 

Please Say That Yoti Saw It in Radio-Craft 
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wSRIBE-HNE Jobs m 


ELECTRICITY 


Train for a Better 
Job and a Fntnre 

in ifmA^pa/u'Jimi 

by PRACTICAL Shop Methods 

WITHOUT LEAVING HOME 


Now, Electric Institute brings—TO YOUK VERY 
IKIOR—practical training nisix'W5a:y for the rich 
rewards in Electricity. Keep your present job— 
no need to leave home—now you learn ELEC¬ 
TRICITY easily, practically— BIGHT AT 
HOME—in your spare time. 


PREPARE TODAY FOR 
OPPORTUNITIES AHEAD 

Get into a real money making field where there 
arc many opportunities in Electricity. There is no 
better way to succeed than to TRAIN for work in 
an industry that is expanding. New Electrical 
projects constantly mean more jobs for men with 
practical training. Almost every Industry uses 
TRAINED ELECTRICAL MEN. Or you can own 
and operate an electrical business of your own. 

OpportuiUHes to Earn Up 
to $St $10 a Week or^More 
While Tralniog 

With this amazingly easy, fascinating method of 
HOME SHOP TRAINING it is posable to start 
EARNING MONEY almost at once. Do not con¬ 
fuse E. I. Training with dry, theoretical text 
book courses. Electric Institute tells you exactly 
WHAT to do—THEN YOU DO the ACTUAL 
JOBS with ELECTRICAL EQUIPMENT and 
APPARATUS which comes with your tf^lnli^ 
at no extra cost. 

Become a TRAINED man without leaving home 
or your present job—then be ready to step into 
a REAL ELECTRICAL JOB. 


Money Back It Not Satfetled 

You must be satisfied. We give you an agHwinent 
to return every cent you pay on tuition if, after 
completing our training, ^u are not satisfied in 
every way with our instruction, equipment or 
other services given you. 

With our training, our graduates receive life time 
consultation service, employment service and 
many other features to help them succeed in 
Electricity. 

Electric Institute is ready to show you the way in 
the great, growing field of ELECTRICITY—where 
trained men are ALWAYS NEEDED. Mail coupon 
TODAY—for big, free book of facts about this 
revolutionary Practical Home Shop Training and 
the tremendous opportunities in ELECTRI^TY. 



DIESEL ELECnUC POWER, RADIO 
and REFRIGERATION 

Take advantage of the oppor* 
turnUes awaiting trained men In 
thcK and many other branches 
of Electricity, with ELECTRIC 
INSTITUTE practical training 
Mail coupon for complete (acta . 
about ELECTRIC INSTI¬ 
TUTE — it may be the turn¬ 
ing point in your life. 


imttt-ais saaKfBSi 


H. W. PcEcnMo. President 
Electric Institute, Inc.. 

Dept. 157H, Hinsdale, Illinois 

Send Free Book with all facts about E.l. Home 
Shop Training. 


Name . .........Age.. 

Address .. r,.. .... 
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FACTORY TO YOU 

NEW REHINGTOM NOISELESS PORTABLE! 



Famous Remington 
Noiseless Portable that 
fipeaks in a whisper, only 10c a day, direct from 
factory. Standard keyb^rd. Automatic ribbon 
reverse. Variable line spacer and all the conven¬ 
iences of the finest portable ever built, PLUS 
the NOISELESS feature. Act now. Send cou* 
pon TODAY for details. 

You don't RISK a Penny 
We send you Remingrton Noiseless Portable for 
10 days* free trial. If not send it back. 

We pay all shipping cbaigeoL 

FREE Typing Course and Carrying Casa 

You will receive FREE a complete eimplifled 
home Course in Touch Typing. Also FREE, a 
handsome; sturdy carrying case. No obligation. 
Mail coupon for full deUils^NOW 


Remington Rand Inc., Dept 189*7 
815 Fourth Ave., New York, N. Y. 


new Rem- 
Course 
logue. 


Name. 

Address. 
City. 


.State.. 


Use The 
Word 


Play Safe! 

NOKOIL 

When Ordering 

Permanent Magnet Speakers 



; NEW GUIDE NOW READY! 

Jlost romplete volume control fart* ever 
as..(>mhled In one Iwok. Free with top 
(sh^ng lipec. number) of one Elecired 
I volume conirol rarlim. 

Write Dept. RC-7 

^175 -VarlcK Stn New York. N.Y. 
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TALKING PICTURE PROJECTION 
TEIEVISION-RADIO 


Miisu-r train 11 ig rlualify you for good Johe. 

Praetlra!. tasV to leant. Newi-at equiinnent. 30.000 
graduales. Fam room and hoard while learning 
Coarh H. R fare allowed to 1.. A. Write Fso- FREE 
ROOK. AddresH Pei.r. T-.RC. 4oOO S. Ftj-.L-Tra bt.. 


NATION At SCHOOLS'.4^ 



‘■HAH" SPECIAL 


A highly efflrtent rode 
tearher Using heavy spe¬ 
cially preparpil ivaxed 
paper* tape, having two 
rows of perforations. 
Write for Free foKU-r AT, 
We are the originator* of 
Insirument with tape* tht* type instrument 

prepare.) by export and 

coiitpleie courue; all f**r JtLtPLItA S.U. 

Sii . 95 . W ithouiOscI I I.Ttor. 72-TO Cortland! St., W. T.C. 


Rfl DIOS..srve;: SOX 


. 0EAL01RECT...FACT0Rlf 

PRlCESllianymodelatoBP. | 

C (rrtfroni:AC-DC: All-Wave; , y 
J Farm BPUt that operate like _ 

city radicM! Your name and 
■ddreaa on postcard brtnK* 
you NKW Haraain CatalePC 
incojora FREE.Get detalla, 
ofSO.PAY TRIAL plan and L ^. 
lajfcnt-uaer propoaitjonj ___ 

COLDENTONE RADIO CO. 

Dept. 87, DEARBORN. MICHI 




TAMING MAN-MADE STATIC 

(Conthiucd from page ID) 


with a faulty volume or tone control. If the pcI 
owner experiences excessive “stiitic.” the set 
may well be checketi-over for olTendinR com¬ 
ponents, loose joints in the aerial, or accidental 
contact between antenna and surrounding objects. 

The third clas.-^ificalion is of interest mainly 
to city dwellers, whose radio activities partake of 
the philosophy of sanlincs in a can. Dozens of 
aerials may clutter up the roof. Quite naturally, 
there is bound to be a certain amount of inter¬ 
play between aerials and their sets, especially 
so if the sets are capable of regeneration or 
circuit Oscillation without proper blocking 
means. Even though the old-time "squealers** 
are no longer commonplace, there are inexpen¬ 
sive superheterodynes capable of emitting a nice 
signal covering a tiuartcr to half a mile radius. 
Here again, the Service Man must spot such 
interference and spike it. 

But the bulk of the background noise con¬ 
fronting the present-day set owner originates 
with electrical equipment. Whenever a circuit 
is made or broken and a tiny spark appears, 
there is generated a damped radio wave. Now 
the whole question is whether that wave is to 
be trapped immediately before it can propagate 
over wire circuits and through space, or not. 
Because the wave is highly damped, it will 
cause interference at difTerent frequencies by 
impact excitation. 

The usual city apartment house is a veritable 
bedlam of man-made static noises. Electric bells 
and buzzers are great offenders, although thank¬ 
fully at rare intervals. Elevator motors and con¬ 
tactors are probably the worst offenders, since 
they are constantly at work. If there is a doctor 
or dentist in the neighborhood with an X-ray 
machine or even an ultra-violet ray unit, the 
situation is one that is extremely difficult to 
remedy, for those two types of equipment con¬ 
stitute high-powered transmitters of troublesome 
waves. 


TRANSMISSION OF INTERFERENCE 

There are 4 ways for the inductive inter¬ 
ference to reach the receiver, namely: (1) It 

may be railiated directly into space, especially 
if the source be quite powerful. <2) It may be 
conducted along pow'er wires and reach the re¬ 
ceiver that w’ay. (3) It may be conducted along 
the power wires and radiated by them to the 
aerial, (4) It can bo re-radiated by another con¬ 
ductor nearby. 

Directly-radiated interference reaches the re¬ 
ceiver by way of the antenna. It is. therefore, 
encountered w'ith battery receivers as well as 
line-operated sets. Such interference should be 
suppressed at the source; but. failing in that, 
it is possible to overcome it by using a special 
antenna situated away from the interference 
zone and supplied by a noise-canceling lead-in. 
Since inductive interference usually does not 
extend more than 50 ft. from the source, the 
aerial can be swung clear of the building W'hile 
the special lead-in passing through the noise 
zone will cancel-out any pick-up of its own. 

Conducted interference can usually be reduced 
by means of a line filter. This is simply a pair 
of condensers connected in series across the line 
and center-tapped for a ground connection. Sup¬ 
pression at the source, of course, is a better pro¬ 
cedure, for some of the interference may be 
radiated by the Hue and thus reach the set 
through the antenna, which gives us the 3rd 
classification. Obviously, if the interference hops 
off the wire into si>ace, then we have plenty of 
trouble. 

The fourth classification relates to a nearby 
aerial or wire which ha.s picked up interference 
and is re-radiating it. It becomes a matter of 
shifting the nearby aerial or wire with relation 
to the set aerial, if unable to kill the trouble at 
its source, 

NOISE-DETECTION PROCEDURE 

Begin with the receiver. Make sure it is not 
guilty. Bad connections may cause a frj'ing 
noise. Defective tubes may cause intermittent 
buzzing. These are often difficult to locate. The 
old test of disconnecting aerial and ground is 
not always reliable because some noises occur 
only when a signal is coming in. Tapping vari¬ 
ous parts of the set may help locate poor con¬ 
nections or faulty components. If possible, an¬ 
other receiver should be tried in exactly the 
, same location. 

Please Say That You. Saw It in Radio-Craft 


Assuming that the receiver is blameless, dis¬ 
connect aerial and ground, and short-circuit the 
aerial and ground binding posts with a short 
piece of wire. If the noise remains equally 
strong, it is of the second or conducted type. 

If a battery-operated receiver is available, it serves 
to check interference caused by direct rafliation 
or indirect radiation through power wires or 
adjacent aerial or wires. Interference radiated by 
the power line can usually be identified by tuning 
through the dial and down to the short waves. 
If the trouble becomes worse on the short w-aves, 
it is usually due to direct raiHation and the 
Source U probably within 50 ft. If the inter¬ 
ference is worse on the long waves, the inter¬ 
ference is probably carried along the power line 
and radiated by it. The source may then be sev¬ 
eral blocks away. 

Again w'e repeat: the best cure is suppression 
at the source. But if that is impractical, then 
there are several things to do at the set end. 

NOISE SUPPRESSION 

If line noises originate outside the building* 
they may be kept out of the house wiring by the 
line-noise filter show'n in Fig. lA. Two paper 
condensers of 1 or 2 mf. each, rated at 600 V.. 
are connected as shown, close to the point where 
the power line enters the building. Fuses should 
be inserted as an added protection. On A.C., the 
center-tap will be "hot’* unless it is effectively 
grounded. An alternative circuit is indicated in 
Fig. IB, but there is little danger of shock if 
the technician is careful to connect the ground 
first when installing the filter. It may be neces¬ 
sary to try several grounds. In any event, the 
ground wire must be kept as short as possible 
and should not be the same as that used for 
the receiver. 

Where simple filters fail to turn the trick, a 
more elaborate arrangement such as shown in 
Fig. 1C becomes necessary. More than one sec¬ 
tion can be employed with different-size coils 
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BO as to bring maximum attenuation in the 
center of <IilTcrent wave bands. In<liictance values 
up to 1 millihenry have been cmployetl for the 
broa<lcaf;t band with condensers of 0.1- to 0.r)-mf, 
These valuta are not critical. It is necessary to 
shield the filter carefully. Mounting the coiI« in 
inductivo relation to each other helps the 
etliciency of the filter. 

The 3rd measure the .set owner can lake is to 
employ a spocial nnise-reducing antenna sys¬ 
tem. A typical lay^iiit of thus general type is 
shown in b'ig. 11). In this case the aerial docs 
all the work of nicking up signals. The leail-in or 
downlead is inert as a pick-uii, its sole function 
being that of a transniissinn line between aerial 
an<l set. 

In the final analysis, however, suppression at 
the source is the liest way €>ut. In Kigs. 2A. B 
ami (’ we have the iMjre for electric motor noises. 
Electric motors of the .series type, both A.C. and 
D.C., may be rewireil from the circuit of 2A to 
that of 211 which makes the field serve as a 
choke. The cenlei’-tai»|>i*<l condensers arc con¬ 
nected across the brushes—not across the line. 
If the frame <if the motor is grounded the center- 
tap of the 2 condensers can return directly to 
the motor frame. When this is not feasible, the 
circtiit of 2C is suggestinl. Dangers of shock are 
reduced by the additional condenser 0.01-mf. 

Motors of the shunt type must have the con¬ 
densers directly across the line which is also 
directly across the brushes. In all cases the 
wires should be short so as to prevent them 
serving as elTective radiators. If condensers 
prove insiifhcient as suppressors. R.F. chokes 
heavy enough to carry the current, must be 
added as in Fig, IC. 

SWITCHES, FLASHERS. NEON SIGNS, ETC. 

Noises caused by switches can be eliminated by 
the resistance-capacity filter shown in Fig. 
2D. This Ls to be connected across the switch, not 
across the line. The proper siics of resistor and 
condenser depend on current drawn by the cir¬ 
cuit. In most instances, 500 to 1,000 ohm.s and 
0.1-mf., respectively, will be found satisfactory. 

Thermostat controls and flasher signs are 
nothing but switches and can be treated the 
same way. One circuit that has proven effective 


Diathermy machines. X-rays, violet rays and 
60 -on are .small radio transmitters and cause 
severe interference. The power line should be 
grounded at the source of interference by a 
filter similar to that .shown in Fig. 1C. The 
directly radiatcsl interference can only be stopi>cd 
by a complete shielding of the nxim ami filtering 
of all wires p:issing through the shield. If a 
power line filter Ls used at the machine, however, 
the sDcs’iiil aerial will probably take care of the 
direct radiation. 

The chokes should have a maximum of im¬ 
pedance over the tuning range of the receiver. 
In general, the larger the choke the better—if it 
doc.s not have too much <listribute<l capjH-ity. 
Kcononiic considerations and space limitations 
usually fix the size of the choke. SUindard sizes 
for chokes have been anywhere between 100 and 

l, 000 niicrtihenries. 

In designing a choke the current carrying 
capacity of the wire should bo taken in considera¬ 
tion. Since heavy wire means an expensive and 
large choke, the filter is often designed to carry 
no more than the current for a goiwl-size re- 
ceiviT and care should be taken not to overloa<I 
it. Table 1 shows the current-carrying capacity 
of .'several wire size*? as given by the National 
Bounl of Fire Underwriters, together with the 

m. 'iximum allowable number of watts on a 110 V. 
line. 

The inductance of multilayer coils of square 
cross-soction. Fig. 2G, is given by the equation: 

.8aW 

L — -—-— , microhenries 

Oil -h Oc -}- 10b 

where N is the number of turns and all dimen¬ 
sions are in inches. The most efficient coil is 
had when b = c ~ .667 a. If one assumet* these 
rehitions they can be inserted in the above equa¬ 
tion and after .some mathematical juggling be 
put in the following form 


= V «•« ^ 


b = c .667 a 
N ^ .44aM‘ = bed* 

d is the number of turns per inch and can also 
be found in Table I. 

Table I 


for flasher signs is shown in Fig. 2E, 

Neon $igns are nutorioii.s offenders in the 

Size, D.&S. 

Safe current 

(Watts) 
Power on 

Tums-per-in. 

matter of radio noises. If the neon sign l«? ex¬ 

Gauge 

(Amperes) 

110 V. line Enam. 

D.C.C. 

cited by high-voltuge A.C,, condensers can be 

10 

25 

2,500 

9.6 

8.9 

fitted across the primary as in Fig. 2F, It is 

12 

20 

2,000 

12.1 

11.0 

also effective to include a choke, properly in¬ 

14 

15 

1,500 

15.2 

13.6 

sulated, in between the letters of the sign. If 

16 

6 

600 

19,1 

16,7 

R.F, is used, the remedy Is a narrow metal band 

18 

3 

300 

23,9 

20,2 

around the glass tube near the middle of the 

This article haa been prepared from data sup- 


sign, this band to be grounded. 

SERVICING 

QUESTIONS & ANSWERS 

(Continued from paye 25) 

my set is on about one-half hour. I own a Zenith 
model 6S152 receiver. 

A. Distortion in this rec<’iver is usually caused 
by a defective 6F6G i»ower amplifier tube. These 
tubes are coming through greatly improveil; 
therefore we believe they will last much longer. 


2 SPOTS ON DIAL 

(13) Oscar Heffner, New York City 

Q, I own a Stromherg-Carlson model 68 re¬ 
ceiver, and I am troubled with 2-spot tuning 
of WOR. 

A. We judge from your inquiry that you must 
have one of the early 68 chassis with 175 kc. 
peaked I.F. transformers. By simple calculation 
you can determine the reason for 2-spot tuning of 
WOR. This station’s wavelength is 710 kc. and 
therefore sets up a harmonic when mixed with 
the oscillator of your receiver on 1,420 kc. on 
your dial. The most practical remedy Is to change 
the I.F, transformers to 465 kc, units. When 
you replace these transformers be sure to 
properly align them with an external oscillator. 


S.-W. IMPROVEMENTS 

(14) Thomas Silvester, O.ssining, N. Y. 

Q. Could you advise me how to increase the 
sensitivity of my receiver on short waves? I 
have a 1037 Philco set. 

A. It Lh advisable to substitute your regular 
antenna with the new antenna kit made by the 
set manufacturer. This will greatly increase 
the sensitivity on short waves. 


Note —a high'powered- 



Radio 

Engineering 

Library 


The Library now 
comprises a re¬ 
vised selection of 
book.s culled from 
latest Mc(iraw- 
Hill publications 
in the radio field. 


'-especiatfy selected by radio specialists of McGratv^ 
Hitt publications 

— to girc most complete, drpeudabtc cot'eri$fte af facta 
needed by alt tchose fields are grounded on radio 
fu ntla fM en tats 

—available at a special price and terms. 

These Ixioks i^n-er cirruil |iheniMncn.i. tube theory, net- 
wurk>. mc».surcriii‘nt>, and other subjei-ts—s|ie< ializtd 
treatment of all ti« lds uf prurtieal (le»lini and aiiilirution. 
They are hooks of iieognizid positlun In the Hitrafure— 
iKwks you v\ill refer to and be referred to often. If you aro 
practiral deslitner. researcher or engineer In any field 
based on radio, you want these books for the help they 
give jti huiidnil^ of problems throughout the whole field 
of railio enUhieeriiiK. 

STOinmes, 3064 paKes^ 2000 Illustrations 

1. Glasgow’s PRINXIPLES OF RADIO EN¬ 

GINEERING 

2. Hund’s phenomena IN IIIGII-FRE- 

OUENCY SYSTEMS 

3. Chaffee’s THEORY OF THERMIONIC 

VACUUM TUBES 

4. Terman’s MEASUREMENTS IN RADIO 

ENGINEERING 

5. Henney’s RADIO ENGINEERING HAND¬ 

BOOK 

lO days* examination. Special price. Monthly payments. 
¥25.00 worth of books cost you ojily $23.50 under this 
offcT- Add lhe.<o standard works to yxwr library now; pay 
small monthly Installments, while you use the books. 

I SEND THIS ON-APPROVAL COUPON H 
I McQraw-Hill Book Co., Inc. I 

I 330 W. 42nd St., Now York, N. Y. | 


pUid by courtesy of Avrovox Corporation. 

HOW TO CHECK 
CONDENSERS WITH AN 
A.C. BRIDGE 

(Continued from page 49) 

The function of this bridge is to determine the 
condition of electndytic ami paper condensers. 
b<ith in regard to D.C. leakage values and power 
factor. 

The bridge consists of a network so designed 
as to measure capacity from 10 mieromicrofarads 
to 100 microfarads: power factors from 0 to 50 
per cent; D.C. resistance values from 1 ohm to 
1 megohm ; and D.C, leakage of electrolytic and 
paper condensers under actual voltage operating 
conditions. The D.C, voltage impressed on the 
condenser for leakage tests may be varied by 
the operator from 35 to 550 V. D.C. leakages in 
electrolytic condensers may be measured oa well 
as D.C. leakages of paper and mica condensers. 

The diagram shows the schematic circuit of 
the Bridge Analyzer and a simplified diagram of 
the bridge network used. In order to cover a 
large range of capacity and resistance a 7-point 
decade switch is employed which is a multiplier 
on the main dial. This main dial has a scale of 
H*/-; ins. so that the valuer of capacity and 
resistance may be accurately determined. 

A 6G5 electronic visual-indicator tube is used 
as a null indicator instead of the customary 
headphones, the *‘eye” opening at balance. 

The Service Man and experimenter, it is be¬ 
lieved, will appreciate this device which enables 
him to accurately determine the condition of 
all condensers in a radio receiver. 

Our Inforrmation Bureau vnll gladly supply 
manufacturerh* namea and addresses of any items 
mentioned in RAOIO-CRAFT. Please enclose a 
stamped and self-addressed envelope, I 

Please Say That You Saw It in Radio-Craft 


I senti me Radio Engineering Library. 5 vols.. for lO | 
oayg examination on approval. In 10 days I will send I 
I ctnxa postage, and S3.00 monthly till * 

I $23. SO Is paid, or return books postpaid. (Wp pay I 
t accompanied by remittance of fiMt I 

■ Installment.) ■ 


I Name ....... 

I Address , , . , , 
I City and State 
j Position . 


AUTO-RASIO 


1,016,313 NEW JOBS 
Get Your share of them! 

Field estimates reveal a vast new mar¬ 
ket for dealers and service men in 
transferring old radio sets to new cars 
■—modernizing, replacing, converting. 

TRANSFER 

AHY SET TO ANY CAR 

with Patented UNIVERSAL CONTROLS you 
can get your full share of this valuable new 
business. Installatloos are made quickly and 
easily—without cutting or drifting the dash. 

Pre - Assembled! 

UNIVERSAL gives you a pro-assembled, 
single-unit control to fit any car radio- 
together with the proper plate to p«iectly 
match the instrument board. 

Send for the Catalog TODAY! 

UniveUal 

DASHBOARD CONTROLS 

UNIVERSAL CONTROLS, INC. 

21-07 40th Ave., Lon; Is. City, N. Y. 

Please send your new Catalog F-1. 


ADDRESS 
n Dealer 


□ Servico Man 



n Jobber 
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Our New Address 

GRENPARK COMPANY 
1229 PARK ROW BLOG. 
NEW YORK, N.,Y. 


■ ItADIO Men always need acccpsories for 
the service liench or kit. Here are a few 
tools which come in handy for any repair 
job, f)n just one or two service jobs you'll be 
repaid their nominal cost. 


FLEXIBLE SHAFT SCREWDRIVER 

Use this FLEXIBLE SHAFT SCREWDRIVER— 
the screwdriver that actually Roes around a cor¬ 
ner—in your service work. It reaches many awk¬ 
ward places where a screw cannot be reache<l by 
a straifrht or offset driver. Has a thousand 
one uses- -ideal for repairinjr radios, 
refrigerators, automobiles, oil burners, 
machinery, shop equipment, electrical 
appliances, vacuum 
cleaners, m a r i n e 
equipment, household 
jobs, etc. The FLKX- 
I B I. E SHAFT 
SCREWDRIVER has 
a shaft of laminated 
steel wire—tempere<l 
steel blade — chrom¬ 
ium-plated fittinRS— 
fluted, hard - wooden 
handle - length 
overall 8*. 

PRICE, 

POSTPAID 

tempcreo 

STECL BUAOe 


CHROMIUM 

rrTTwSsT^ 


$100 



FLEXIBLE DRIVE SOCKET SET 

Th« most prarllcal aorket set ever developed for radio 
work—Ideal for "hard-to-set-at-place*.'* .Set consists of 
KT Flexible I>rlve with six {<»> rcmoralile sockets havinff 
hex Openings In the followlns sixes: 

3/16'* 1/r 5/16^ 3/8" 7/16" 1/2" 



The FLEXini.E DIIIVE SOcHyET SET 
Is similar In fon!.truction to the screw- 
clrher. With each socket set is 
IneliKied a FltKE. steel carry* 
imp rase. rilK’K 

postpaid 


SHOCK-PROOF SCREWDRIVERS 



a 




Tlie finest set of shock- 
pHKjf .srrewflrlvers avail¬ 
able for radio men—this 
set of four (4) screw¬ 
drivers has transmirent. 
unbreakable, slutck-prottf 
handles, and Is edulpi><>d 
with tempered steel 
blades. Itlafle sixes nre: 
A—r." X *4" 14- 4' X 3/16- 
C—3"x3/l6*' l>—2"x^". 
Set of four (4)^ 
sc rawdr1 vers 
PRICK. 

POSTPAID 


•'•$150 

ID H 


GRENPARK COMPANY 

1229 Parte Row Bldg,, NewYork, N.Y. 


CLIP • MAIL COUPON TODAY • 


GRENPARK COMPANY RC-77 

1229 PARK ROW BLDG.. N«w York, N. Y. 

Gentiemen: Itnelosed you will find my remittance 

of S.for which ple.ise send me. l*OST- 

PAll). the egulhnient indicated by tiio ctO!>s (XI 
Ik*1<jw : 

( ) FLEXIBLE SHAFT . ^ 

SCREWDRIVER @ Sl.OC 

( ) FLEXIBLE DRIVE SOCKET SET @ $3.00 
( ) SHOCK-PROOF SCREWDRIVERS @ 

$1.50 per set (Set of four) 

Name ...... 

Adilress . 

City .State. 


AN EASILY-MADE ADD-ON VOLUME EXPANDER 

(Continued from page 21) 


WR MEAN IT! 

Another advantaire of thig modified system is 
the fact that if a class AB output stance is used, 
it will operate on the "A** portion of ita plate 
characteristic except for the peak powers, thus 
keeping the harmonic distortion to a negligible 
value at ordinary volumes. 

Like its progenitor as used in one make of 
present-day commercial radio receiver, its 
fundamental operation is based on the change 
of resistance of an enclosed tung.sten filament 
as its temperature is raised by the passage 
of a large current. Two bulbs are connected 
in a Wheatstone bridge arrangement as 
shown by heavy lines in Fig, 1. (A com¬ 
plete 30-W. amplifier is shown for the con¬ 
venience of readers who may wish to see exactly 
how the new modified expander connecU into a 
practical amplifier circuit.) When the voltage 
nenms points A and C is increased, the current 
in both sides of the bridge is increased and more 
heat is evolved in the lamp filament causing a 
rise in temperature, and, because of the high 
temperature coefficient of this wire, an un¬ 
balance occurs causing a current to flow between 
the B and D terminals of the bridge. 

THE NEW MODIFICATION 

The modified expander circuit differs from 
the commercial type in that the former circuit 
i.s always operated at low levels and near its 
balance point. This is accomplished by inserting 
the expander proper after the first tube of the 
audio amplifier, and following it by additional 
audio amplification and the output stage. 

If a voice coil were connected across points B 
and C as is done in one of the commercial sys- 
tems now in use, then in order to obtain a 
moderate amount of expansion, an enormous 
loss may be expended across the elements of the 
Wheatstone bridge. This fact also places a prac¬ 
tical limit to the cxpan.sion possible. Should a 
Wheatstone bridge be operated with a large un¬ 
balance, two opposite resistance arms must be 
increased or decreased quite a bit before there 
is an appreciable change in the unbalance current. 

A bridge operati*d near its balance point, how¬ 
ever. requires but a small change in resistance 
of two diametrically opposite arms to cause a 
huge increase in unbalance current. Since the 
change in resistance of a bulb filament is limited 
by its temperature coefficient, then, in order 
to secure a large increase in unbalance current 
by a minimum increa.se in input voltage, the 
bridge should be operated at a point very close 
to balance. In fact, if the bridge is balanced and 
the slightest unbalance occurs, the ratio of in¬ 
crease will be infinite since it was originally 
zero and the resultant value no matter how 
small, when divided by zero, results in infinity. 

Another advantage in operating the bridge 
near balance is the increase in time lag which 
results therefrom. The bulbs, V6, V7. used in 
the bridge require an appreciate time to heat 
up nnd chang Iheir resistance. This fact is 
advantageous since it introduces a delay and 
does not allow all the expansion to occur on 
one or two lobes of the signal wave. If the system 
responded instantly to changes in impressed 
voltage, the result would be a peaked wave, 
highly distorted and containing large odd-order 
harmonic components. 

The time lag required to keep the odd- 
harmonics down to tolerable values is dependent 
both on the frequency and amplitude of the 
lowest tone which is impressed on the expander. 
This time lag is determined by the mass of the 
filament and by the operating temperature of 
the filament. Since a very hot bulb takes less 
time, proportionately, to become cool than one 
heated to a lower temperature, the bulbs should 
preferably be worked at lower power levels. 
This will make the time lag proportionately 
greater for the same filamentary mass. 

OPERATION NOTES 

Almost any degree of expansion or compres¬ 
sion is poiisible with this bridge arrangement. 
(The commercially-available expander-adapter 
illiLstratcd in Figs. A and B has a control range 
of 30 db. from any given level.— Editor) 

The amount of change is determined by the 
setting of the variable resistors, R2a, R2b. If 
the bridge is balanced for a just-audible signal, 
then any slight increase in signal amplitude will 
result in a huge change in contrast. If the re¬ 
sistance values of R2 are made less than the 


resistance values of lamps V6-V7 at low volumes 
then the expansion will not be as great. If on 
the other hand, the resistance of the rheostat 
arms is made greater than the bulb resistance* 
then an increase in signal amplitude will result 
in a decrease in output and compression will 
result. 

Since this expander circuit Is capable of prac* 
tically any degree of expansion, care must be 
taken not to use too much expan.sion, since this 
will result in unnatural reproduction. Remember 
that until broadcast transmitters incorporate 
compressor circuits, the use of an expander at 
the receiving end is apt to be a bit disappoint¬ 
ing, especially if the control man at the trans¬ 
mitter is over-zealous. 

The schematic arrangement of the apparatus 
as used in the laboratory model is shown in 
Fig. 1 ; which depicts the latest circuit improve¬ 
ments (as of May Ist), in this system. The output 
of the radio receiver or phonograph pickup is 
impressed on the control-grid of a GC5. VI. The 
output of VI is in turn, by means of a step- 
down transformer, impressed on the bridge cir¬ 
cuit. The bridge proper, as connected in this 
model, consisted of two 6-8 V., 3 candlepower 
automobile lamps and a dual rheostat consisting 
of two 5-ohm sections on a common shaft. The 
output of the bridge is fed through a step-up 
transformer to the control-grids of a 6N7 which, 
in turn, feeds a pair of 6L6s arranged to operate 
as a push-pull class AB amplifier and capable 
of delivering 34 W. to the speaker if the power 
supply is well regulated. 

The constructional details are quite simple 
and should be easily gleaned by inspection of 
the schematic shown by heavy lines in Fig. 1. 
The transformer, in order to assure a good 
overall frequency response, should be selected 
with care. Unit T1 may be an output trans¬ 
former which was made to match a very low 
voice coil impedance. For T2, the transformer 
used was one made to match a velocity micro¬ 
phone to push-pull grids. A set-up using an 
output transformer of the type made to work 
a push-pull stage to a voice coil, however, was 
tried for T2 and gave satisfactory results. The 
transformers T1 and T2 should be capable of 
operating at levels of from plus 19 to plus 20 db., 
that is, less than 1 W. 

In the expander bridge, if the dual 5-ohm con¬ 
trol is not procurable 2 rheostats may be sub¬ 
stituted, the only difference being that the ad¬ 
justment of the bridge will be a bit more difficult 
with 2 controls. 

A photograph showing the arrangement of 
the expander proper is illustrated in Figs. A 
and B. The actual expander circuit takes up 
very little room and can easily be connected to 
practically any receiver. (The photos were made 
available by courtesy of Wholesale Radio Service 
Co.— Editor) 

If a driver stage is Used to swing the grids 
of the output stage, then the bridge, with its 
associated step-down and step-up transformers, 
tnay be inserted ahead of the driver. In many 
cases, the 1st audio can be replaced by a tube 
suitable as a driver and the expander inserted 
in the input to the driver. In cases where the 
audio section of a receiver is obsolete, the trans¬ 
formers may be replaced by resistance coupling 
end the old output tube or tubes used as drivers, 
immediately following the expander, feeding a 
pair of push-pull 6L68. 

LIST OF PARTS 

One Universal-type output transformer, high 
plate impedance to 1.6- or 2.5-ohm secondary 
load, Tl; 

One universal-type output transformer (func¬ 
tions well, as a mike to push-pull grids unit, 
if operated reversely), T2; 

One output transformer (for 6L6s in class A 
prime to voice coil), T3 ; 

Two automobile headlight bulbs, 3 candlepower, 
6 to 8 V., V6. V7 ; 

One Electrad tandem control. No. 6608, 6 ohms 
(individual 10-ohm rheostats, part No. 204-W, 
may be used instead) each resistor. R2a-R2b; 
Two Electrad resistors, 3 ohms. 2 W., R13. R14: 
One Wholesale Radio Service Co. metal cabinet, 
size 6 X SH X 5Vi ins. deep: 

One Wholesale Radio Service Co. lot of mis¬ 
cellaneous parts (binding posts, escutcheon, knob, 
D.P.D.T. snap switch, etc.). 

This article has been prepared from data sup^ 
plied by courtesy of Electrad, Inc. 


Please Say That You Saw It in Radio-Craft 
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USEFUL RADIO CIRCUITS 

iContinued from page 23) 

HONORABLE MENTION 

How to Obtain Hiffh VolUfire from Several 
Hroadcant-Receiver Power Tranaformers, ''Hamn'* 
and experimenters often want hijrh plate or 
D.C. voltnires. Thin can bo supplied by uninir 
ordinary Rood broadcast-receiver power trans¬ 
formers, wired in a bridfire circuit which, in con¬ 
junction with 838 or some other mercury-vapor 
rwtifier tube, irive a I).C. output nearly equal to 
the A.C. voltafre of the power transformer. See 
diafrram G. Now to further increase the voltage, 
wire the hiph-voltaite filament of the bridsre 
rectifier to center-tap of next power trans¬ 
former. Yon will then have the voltajre of No. 
2 added to No. 1. You can make two bridfte cir¬ 
cuits like No. 1 and gret jstill hisrher voltajte.^, wir- 
inpr them in series, of course. All filament wind- 
inprs to rectifiers must be separate. They can be 
part of the same power transformer, but 
>-cparatc filament tran.s formers would be le.^s 
likely to have any breakdown trouble. By these 
circuits the voltaires are raL'^ed but the trans¬ 
formers arc not overloaded. 

Hubert Bussard 


HONORABLE MENTION 

tiood Home-Made Condenser Tester. After ex¬ 
perimenting for the last couple of weeks. 1 have 
found a circuit that will test condensers from 
10 ramf. to 100 mf. and give a fairly accurate 
test. I used an old filament transformer from 
a Majestic **B” eliminator, a 1 W. neon lamp, 
a 0.25-mf. 400 V. bypass condenser, a 400 ohm 
choke, and a type 01A tube as a rectifier. In 
addition to testing condensers, this unit can 
also be used as a continuity tester. See dia¬ 
gram I. 

E. O. Cole 


HONORABLE MENTION 

Versatile Vacuum-Tube Voltmeter. I wish to 
present an A.C.-operated, flexible, vacuum-tube 
voltmeter of entirely original design, simplicity 
and proven worth. I use this meter in service 
work, and it was used as an output meter *'on 
the liney in one of the local radio manufacturing 
companies, comparing favorably with the spe- 
cialize<i equipment used for this purpo.se. The 
fiJ7 metal tube is used because the response is 
linear from 2 to 6 ma. (with circuit constants 
used) 80 that the mensureil voltages may be read 
directly from the meter scale. The ranges are 
10, 100, 500 and 1.000 V. A.C. and 0-13 V. D.C. 
(with use of the 0 meg. potentiometer, the D.C. 
range may be extended much higher and still 
have linear response). Froiiuency error is small 
up to 200 or 300 kc. I have used it to measure 
output of an all-wave oscillator. Some of the 
uses of this meter are: measuring A.C. voltages 
from transformers; A.V.C. voltages; bias on 
audio tubes at the grid, and when tapped high- 
rcsistance voltage dividers are useil; output meter 
(fnim plate to ground or across voice coil) ; gain 
in final stages of a receiver; etc. In some cases an 
A.C. operated V.-T. voltmeter will induce a 
terrific hum in a receiver when A.V.C. voltages 
are being measiireil. There arc a number of 
things which can be done to cure this: (1) 
change the power transformer of the V.T. volt¬ 
meter (which may have leakage or too high a 
capacity between prim.ary and secondary, etc.) ; 
(2) insulate all grounds from the chassis, in¬ 
cluding insulated mounting of the filter con¬ 
densers of V.T. voltmeter; (3) insert a resist¬ 
ance and capacity filter in the ground lead of the 
D.C. section of the V.-T. voltmeter (gee diagram 
J); (4) reverse line plug; (5) remove external 
ground from receiver and line bypass condenser 
(if there is one). 

Willard Chaney 


HONORABLE MENTION 

A Home-Made Output Meter. A good output 
and A.C. meter can be mailo from a tuning meter 
which can be picked up for about 25c. taken 
from a M.^Jestic 60-A receiver. The rectifier Ls an 
Elkon type, cut down to get a more sensitive 
reading. For A.C. readings, an old output trans¬ 
former is use<l and the meter is then calibratoil 
agnin.«t a standard model. It may also be used 
ns an output meter to line up I.F. and R.F. 
stages, etc. The A.C. side of the rectifier is 
connected directly to the voice coil. See dia¬ 
gram H. 

Frank Kollatt 


ELECTROLYTICS for your every 
CIRCUIT REQUIREMENT 

T here is no electrolytic replacement requireid for the 
servicing of the modern A.C.“D.C. receiver that can¬ 
not be successfully accommodated by either the types 
KR or JR dry electrolytic capacitors. 

The type KR series is enclosed in a round alunainum container 
with convenient wire terminals and stud and bolt mounting, for 
sub-panel wiring. The type JR is assembled in a handsome silver 
container and provided with convenient wire leads and mounting 
feet. Both the KR and 
JR series is available in 
single, dual and muN 
tiple capacity combina¬ 
tions. 




For a neat, profitable 
job and complete cus¬ 
tomer satisfaction stan¬ 
dardize on C-D elec- 
trolytics. Complete cata¬ 
log free on request. 

WORLD’S LARGEST MANUFACTURER OF CONDENSERS 


3 -Tube Short 
Wave Radio 

Only $ 3.25 

(leu tubes, pbones, ugwired) 

A REAL, powerful 3 tul>e 
Khort wave ROl that readily 
hringH In amateurs, police 
calls, broadcast staUonii. ex> 
perimcntal and foreign sta* 
Ilona wllli good eolumc under 
fair conditions. THE WORLD 
AT YOUR DOOR! 


BS-5 


12 to 600 meters 


6-TUBE BAND 
SWITCH RECEIVER 


THREE TUBE BAT. 
TERV SET. less tube*, 
phones, unwired S2.11S 
TWO TUBE BATTERY 
SET, less tubes, 
phones, unwired S2.00. 


KITS wired, extra 75c. 
Tubes, each 50r. Broad¬ 
cast hand cnilB <2), extra 
9 Sc. CannontMill double 
headphones $1.35. 


A dependable receiver 
which Is guaranteed to give 
^suliK. operates enti^ly 
from the AC or DC house 
current. Simple to build 
and easy to operate. Beau¬ 
tiful. Slack shrivel finish 
cabinet and Instrurtlons 
furnished. wave-length 
range 13-600 meters. An 
MMl Mt for tho beginner 
who wishes to learn the 
thrill of Short wave recep¬ 
tion. 

FREE: New 1937 Catalogue 

ol Short-Wave receivers, transceivers, 5 meter apparatus, 
and summer portable seU: send stamp to cover mailing 
costs on your copy. 

NOTE: Kits are factery assembled by us and are ready 
to wire by merely following a simple diagram. No holes 
to drill or parts to mount. 

20*^0 deposit reQuIred en C.O.O.’s 

EILEN RADIO LABORATORIES 



_ .. powerful sens!- 

■ tivc, and Hcleriivc f'W re* 
— , ceivcr covering the cnllre wave*length 

rxT 12 lo «00 meters in steps. NO l-LUG- 

COILS are used. Simply turn the \v«vel»an«l selector 

iwitch and enjoy receptioi .. 

this range. 


lion on any wavelength within 


PRICE, 

Wired. 


C tubes, cabinet. 


516*5 


nerennary parts. Includ¬ 
ing detallofl tnsti--—^ 

cabinet, unwired 


.‘"•*™‘tions, lem tui>es. 
SPECIAL: Complete kit, cabinet, tubes 


and Instructionie, unwired . . ... 

(If metal lubeti are preferred to glass 
_atld SI) 


Slow 

S14.9S 


Deist. RC-7,136 Liberty Street. New York, N. Y. 


ON THE BOARDWALK 

ATLANTIC CITY 

HOTEL 

KNICKERBOCKER 

IN THE HEART OF ALL 
RESORT ACTIVITY 

FIREPROOF CONSTRUCTION 
AMF:RICAN ft EUROPEAN PLAN 
SALT WATER BATHS 

ROOM AND BATH FROM $3,50 
AMERICAN PLAN FROM $6.00 

C. HENRY LAN DOW. Maaaoer 


TWO WAY COMMUNICATION 



List Price 


*15 


00 


Intor-'phoncs, of¬ 
fice to fuu- 

tory, h f p p f ti g 
depl8., house to 
garage anti hun- 
drotls of other uses. 
Positive In operation. 
Simple to install. Mod¬ 
ern in appearance. Any 
number of ’phonos to 
same line. 

{Drntera ant! ff>bh^ra 
write for c/cscownf) 


Per Station 

SEND FOR COMPLETE CATALOG OF RECORDING 
MACHINES, BLANK DISCS, MICROPHONES. ETC. 

UNIVERSAL MICROPHONE CO. LTD. 

424 Warren Lane. Inglewood. Califs U. S A. 



Vest Pocket Adding Machine 


Sturdy fiteel Constixictlon. t.lfetlme 
Pocket ConiMnlon. Adds. Subtracts, 
MuU^les. Divides. Caiuiclty. 999,. 
999.99. A real machine—guaranteed 
5 yea«. Send n^c and address. We 
ship ImmedUtely. On delivery, pay 
postman $3.50 (plus few cents post¬ 
al. (Foreign countries send cash.) 

Tour money back aft¬ 
er 10 days trial If aoC 
salisfled. ThousaTMts 
, of satisfleel users. 
Tout Special Of- 

-vosl fei* to agents. 

TAVELLA SALES CO.. 21 West Broadway. New York. N. Y. 


Free t 
Trial ^ 


HAVE YOU SOME SPARE ROOM 

a basement or garage where you can do light wnrkT 
We cau offer you a profitable proposition casting 5 
tnd lOc Noreltles. Ashtrays. Tby Automobiles, etc. 
as bfanufaciurer for firm of many years stand¬ 
ing. No experionre necessary asowc furnish full in¬ 
struct kms witii moulda. ir Interesteii in devoting your 
Sparc or full time to profitabLo work and you mean 
strictly business write AT UXCK (or fuil details 
as we are now closing 1937 arrangements for supply 
of our goods. 

METAL CAST PRODUCTS CO. 

Dept. 26. 1696 Boston Road. New York. N. Y. 


Please Say That You Saw It hi Radio-Craft 
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^nui'^injNet^ifed^h 

YOtfRtERVKEWQRX 


THE LATEST RADIO EQUIPMENT 

(Continued from page 2G) 


PER 


COPY 


i 


The “Twin 
Ga<iKotii*’ m.nv 
gy you TKM 
TIMKS their 
ro»l on u,p 
sorvir. 

rail* 


GHIRARDI'S NEW POCKET TROUBLE SHOOTERS 
SAVE TIME • SAVE LABOR • SAVE MONEY! 

The author of "RADH) rilVSICS 

IlAItH'l SKIlVIt’INYl’’ luiw Kives you J NKW — 

e;A!letU^I ^Hkel-s.7.c. TIUMMUrK-SliOOTKU CAILItS lliat 
li»t all eiitiinion ra.lMi set iruuhKs—loll ytm exarlly what 
test?, to iiijiki—Kivc quick rcmeilK'X for every case! 

Cleverest, Handiest, Trouble- 
finders Ever Conceived! 

■^ou 11 marvel at the oiul 

almpiiciti.' of Ihese wnnileriui 
' Ihhlitl i« " t^‘'Ul^U• fiiulcrs. Just 
. fllii Ilf a eartl ami the I'mi*- 
tem s Hoived! 

FOR “H0ME"LND“AUT0” SETS 

^ Each iraihrel for U» 

lyi»c of set Kives nil 
-.common trouhle 
r\ syiiii'toms — "Hum. ' 
“Weak, ■•Noisy," 

* lno|ieratiVC,'" -hi- 
tcrmltlcnt." ‘■P'ltl- 
•OaciMal 

lOK., ■ HiMor. 

tion"—'With In 
slant IVKtb ami 
rcmcdieit 

MONEY 
BACK IN 
5 DAYS 
IF NOT 
SATISFIEOI 


RUSH THIS COUPON NOW 


! RADIO & TECHNICAL PUBL. CO,. Dopt. RC-77 ■ 

’ 45 Astor Place, New York. N, Y. I 

. P!iicl<>sed fiml S-. Ku»h the ••Gatljjeis" chcckc«l I 

■ IM-Iuw at noc each. If ncil satlaftefl 1 am ),rivik'ited to ■ 

I relurn them within n <lay^,. amt t{el nty niniicy hack. _ 

I □ “HOME KAHIO" n "AfTO HAHIO" ! 

I (;Ai>r;KT ciaiick'I “ 

I Name .® 

I All<Jre^^, . ^ 

I < <ty .. Stale .... * 

I These new will be ready for shipment ■ 

I ,luiic 21.St. ■ 


SIGNAL GENERATORS KITS and COMPLETE 

COIL KIT SW-I. CiHiiiiletc «-roll amt .switch aKxcm 
bly, rnMiii'fd aiul wired on iiuidiined hakclitc strip!, 
fur .0003i;,"» mfd. variMble. Owits 90 ke. to 31 im- 

nil fund imecituh. \Vt. 1 Ih.$3.77 

FOUNDATION KIT SW-I A. ('oMAKts of Fi mih ami 
icwltch, tuiiiiiK enhdfijsor. metal-etrlicvl Panel with 
all .Kales. Hclla Iraimpurent bnkelite iminti-r wdli 

knnh. and dit<<clions. Wt. li llii.$6.93 

COMPLETE KIT SW-IB. All parts In kit SW-IA. 
also ihiidcJlidion lr.iMs!ornuT. 3 socKei.s. 33« nhni 
line enrd. diillcd und tapped iiakellU; atrip lor 
iiioiiiiliiii; <■' ii'. lolume mnirul. knohs. all ccaideriMTs 
ami i«'si>lir'. "iih p.jnel. Ii.iidware. loiSk'le Mcilrh. 
pin-jack-s. fi ackh-tini-,lii>d nleel < ahlnet with ImtuIIc. 
3 -III Vi im'!.d lllhcs end diriil iori.s. WT. .1 

lbs.$13.45 

(ThMIM.FTTK WTllKD A: TT-^rTKh SIC.NAL CKN 

KItAITHt. le«> IlllM-.. Wt. C, Ih..$14,15 

fTlMIM.KTK <lK.NKIt,VTt>l{. lincd-uti in its tuhe-.. 

read.v to iihii:*iti as shown .$15.95 

WTtlTK ITMt l>l':SfUII’TlVl-: fTIUTl.AUK 
DELTA RADIO COMPANY 
135 Liberty Street UePt, RC-7 New York. N. Y. 


of wide elec* 

Id. I’reparc yourself, ,'»1 I,ow Co.st, for secOrc fu- 
Mlcrn. MniFdtficil, you can Undersland nuickly- 
FNrilMFrPINft Extra fine course in radio. pii1». 
CnUinCbninU adiJrcss, photo‘eleclric wi>rk. 
Trains yon t<i ipc sutler-service man. real vactnmi liihe 
lechtnclan. p:xper. kiLx furnislied. Diploma oii completion. 
Tuition, $'jr». cither course. Iicferix-il iMjymeni nlan, 
~ <;vt nijues of scliiKil rataloRs. sludent 

inatraxincs, eoiiiplele detailH. iSENl> NOWl 


FREE 

LINCOLN ENQtNICRINQ SCHOOL, Boi93f-3l. UNCOIN, NEBR. 


hanks, analyzers, etc. The volume and surface 
k-akatre Is held tn 10*- by the uac of a ceramic 
switch plate. Unit is available in either sinjrlc 
or double deck, with bra.ss or silver contact 
points. The .switch is of small-spacc type and 
is very ruKKctl. 


NEW NEON TEST LAMPS (1396) 

(Sundt Engineering Co.) 

C liASSIFIKI.) as elect rodelrss and currmf- 
mrajnirinn type.s, two new proup.s of neon 
lamps have made their advent on the market. 
Various designs of each arc illuatratcfl. They are 
identified, as to voltaue to rIow on A.C.. a.s 
follows: No. 5170, elect rode less, 400 V.: No. ,5171. 
fluctnidcless, 5,50 V.; No. 5172, electrodelcss, 

l.onO V.: No. 5173, test probe. 1.000 V.; No. 
.5140, tuning wand. 110 V. 

The electrodf'leaa tubes operate on the same 
principle as a condenser. Klectrons dow between 
the 2 metallic caps fleposited on the outside tips 
of the tube, with the neon gas acting as a con¬ 
ductor between the 2 metallic caps. In normal 
practice, the current/light ratio is very high, 
especially when the fre<itiency is about 5.000 
cycles; current drain rarely exceeds 1 micro A. 

because of their high impedance, these tubes 
may be operated in circuits of very hiPh voltages 
and low currents without causing any appre¬ 
ciable change in the normal operation of the 
circuit. Many important applications for this 
type of tube are diathermy output indicators, 
transmitter and R.F. pilot lights, insulation and 
conflenser testing, and automobile ignition testing. 

The current-measuring type is of the internal- 
olcctrode glow-tube type. The length of glow 
along the 6-in, electrode is a measure of the 
current passing through the tube. For this rea¬ 
son, it may not only be used for D.C. meastire- 
ments. but also for indicating the relative cur¬ 
rent in K.F. circuits. The intensity of the cur¬ 
rent will cause a bright glow to creep up within 
the tube along the electrode. In direcWlscharge 
work, however, the current passing through the 
tube must be limited to less than 10 ma. This 
may be accomplished by use of the proper shunts 


jintl serie.s resistors. Many important applica¬ 
tions for this type of tube include transmitter ad¬ 
justments, R.F. measurements, current read¬ 
ings, and radio-receiver output meters. 

MIKE STAND (1404) 

(Amperite Corp.) 

T his MIKK stand merits special attention in 
view of its radical departure from previous 
designs. Placing a microphone horizontally low¬ 
ers the renter of gravity and this makes the 
stand unusually stable. The leaf spring suspen¬ 
sion acts as an excellent shock absorber. The 
microphone may be rotated in practically any 
po.sition ; horizontally for pulpit, desk and foot- 
light installations. 

SOUND-CELL MIKE (1405) 

(The Brush Development Co.) 

B y TIPPING at about a 45-deg. angle the "cue 
ball” sound-cell assembly shown in phantom 
view in May 1936 liadio-Craft, page 675. im¬ 
portant advantages are obtained. In addition, 
the sound cell itself has been improved so that 
the output ( 60 db.) is the highest of any 
sound cell so far produced. Available with line 
matching transformer. 


DYNAMIC MIKE (1406) 

(American Microphone Co.) 

A PRF:SSURE-TYPK dynamic microphone 
suitable for either close or distant pick-up, 
in indoor or outdoor installations. Measures only 
3Vi X 2V(r ins. dia.: wide fre<iuency response; 
high- or low-impedance matching: semi-direc- 
tional. 

VARI-VCLT TRANSFCRMER (1407) 

(General Electric Co.) 

T HIS TRANSFORMER will supply the service 
bench with an output of 250 W. max.; toggle 
switches control the output voltage ranges of 0 


Dynamic mike. (1406) 


Mike stand. (1404) 


(PILOT 
LAMP 
MAY BE 
REMOVED 
BY UN¬ 
SCREWING 

bulls-eye; 


Pilot mounting. (1409) 


Play Safe! "iS* 

NOKOIL 

When Ordering 

Permanent Magnet Speakers 


I JOHN F. RIDER. PublIsS,. I 1 


Crystal mike. (1405) 


Tapped transformer. (1407) 


Charging table. (1408) 


D.C.-A.C. converter. (1410) 


ItO-W. amplifier! (1411) 


Pleuae Say That You Saw It tn Uadio-C-RAI-t 
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to 256 V. in 2 V. steps or from 0 to 128 V. 
in 1 V. Bicps. 


CHARGING SET-UP (1408) 

(General Electric Co.) 

OR TIIK car-radio or riiriil-rndio Service Man 
who wantK to do his own battery charfring 
there is now available a 12-battcry ‘Vharjriui? 
shop” which incorporates every necessary unit- 

PILOT f^UNTING (1409) 

E quipment builders and Service Men will 
be inlerestcfl to know that there is now 
available a pilot light mounting with a Iniirs 
eye that is removable fi;r pilot light replacement 
from the front of the po«W/ 

TRAILER CONVERTER (1410) 

C ONVERTERS for changing 6 V, D.C, to 110 
V. A.C. for running radio seta in trailers, 
automobiles, at summer camps, etc., are now 
available. 


NEW INTERPHONE (1415) 

Doth a model A, show'n at left, and a deluxe 
D type shown at right are available from a 
well-known manufacturer of sound equipment. 
The model A system utiliwis a common amplifier 
and a push-button on the top-right surface of 
the desk unit. The deluxe job is provided with a 
secrecy earphone and up to 6 sub-.slations and 
control switching system. 


A NEW BOOKLET 

Of interest to the technician and the rabid 
short-wave enthusiast is the new folder describ¬ 
ing the new Super-Pro just published by The 
Hammarlund Manufacturing Co., Inc. This 
fokler contains valuable technical data concern¬ 
ing this new "communication type" receiver 
which is of general interest to ra<lio te<-hnician.s 
-'a.side from the particular receiver described. 
Write to Uadio^Craft for your copy of this 
folder—ask for No. 1403. 


IIO-W. AMPLIFIER (1411) 

A 4-STACE amplifier torminating in 4—6L6s 
pnividcs 70 W. self-bijui or llO W. rixc<l- 
bias : total gain, 110 db. This 2-chas8is amplifier 
is dimen-sioned for rack mounting. High imped¬ 
ance input; univei^al line and voice c<dl outputs. 
Also available for amateur service with a Vari- 
match modulation transformer. 


NEW COMMUNICATOR (1412) 

T he desk-TYPE microphone-loudspeaker is 
shown at left, and the ampliher (of the sys¬ 
tem) at right, in this view of one make of 
inter-communicators. The mtke-.speaker i.s mount¬ 
ed at a 45-<leg. angle in a cast aluminum hou.sjng 
7x5x4 ins. high. The amplifier incorporates 
1—6J7, 1—25A6 and 1—25Z6 ; overall gain, 86 
db.; output level, approx. +22 db.; frequency 
rcspon.se, +1 db. Various selective and non- 
seleitive arrangements arc available. Requires 
inter-station wiring; operates on 110 V. A.C.- 
D.C. 

THE "BELFONE" (1413) 

A REPRESENTATIVE unit in a complete 
line of Relfone inter-office communication 
units is illustrated. A ruby pilot light on lop 
indicates the operative position. Provision is 
made for an earphone for use in private con¬ 
versation. The u.sual treadle-type talk-listen con¬ 
trol is provided. Both selective and non-eelective 
operation are available. The inter-station wiring 
plugs-in; the system operates on 110 V. A.C.- 


THE "COMMUN-O-PHONE" (1414) 

A MASTER amplifier and a group of talk- 
recoive units constitute this office communi¬ 
cation installation. A pilot 
lamp lights as a busy sig¬ 
nal for the duration of the 
conversation. A slight addi¬ 
tional charge is made for 
converting the .system int«» a 
2 or more channel arrange¬ 
ment r»ermitting more than 
one conversation at once; the 
pilot light giving a busy sig¬ 
nal only if they are all in 
Use at the same time, with 
the addition of a busy tone 
to indicate the called station 
as being in use. A Commun- 
O-Phone with automatic 
switching, that includes up 
to 40 8tation.s, 2 channels 
and calling all stations at one 
time (blanket), also is avail¬ 
able. 


CORRECTION ITEMS 

May Uadio-'Craft^ pg. 670, contained a slight 
di>icre|iancy concerning the crystal microphone, 
item No. 1328, that has been calletl to the atten¬ 
tion of Uadio-’Craft by The Brush Development 
Co. Item C in the iUu.«stration referred-to as 
cellophane instead is specially-prepared paper. 

June Hadio-Craft^ pg, 714, carried a most re¬ 
grettable trinity of errors—a transposition of 
credits which wa.s not caught in time to make 
correlation. Correction credits are: B. & O. radio 
installation, Crosley Radio Corp.; Evanston, III., 
police ambulance radio installation, Generul 
KU’ctric Co.: meteorograph radio balloon, No¬ 
tion a/ Carbon Co. 


"CELL" OR "BATTERIES"? 

In order to get a check-up from an nuthorita* 
live source concerning the proper use of the 
terms cell and battery —which are used indis¬ 
criminately by most radio men (a single No. 6 
drycell usually being called a "doorbell battery") 
— Radio-Craft requested from National Carbon 
Co. a comment in this connection. The reply, 
from their Mr. L. S. Fox, follows: 

"Definitions from Webster’s New Interna¬ 
tional Dictionary: 

** 'Cell—a cup, jar or other vessel, contain¬ 
ing electrodes and an electrolyte for gen¬ 
erating electricity.’ 

" ’Battery—an apparatus for generating 
voltaic electricity, consisting of one or more 
cells.’ 

"Thus, a single cell may be calle<I a ‘bat¬ 
tery’ correctly. However, the definition com¬ 
monly used in the battery-manufacturing inm 
dustry is that a hcUtcry con.sists of TWO OR 
MORE cells! It is recommended that a 
single unit be termed a ccU and a combina¬ 
tion of two or more cells be called a battery.** 




Please Say That You Satv It in Radio-Craft 



riiC werlipH r<i1lrrtlnn of rn«11o knnwIo«1gc 

iill in out *1 v«,iumc‘—fJhlmrdi’s famou* 

cuursc bv IhoiiKjinilh nf slu<ICntK In 82 dlffpr- 

«-nt r«iuiitrlcH. With thin one book you van qtilrkly 
tnoHicr RADIO. Kl.KCTKirlTY ami SOUND 
Clear! Up-to-date! Complete! IncRpentive! 

PARTIAL LIST OF SUBJECTS 

.'^ound. Speoeh ami Mimlv. Klfciron Theory; KIcetrIr 
i iirix*rjl. Kleetrleal OhPi‘« iJiw. Battcrlcs- 

Maunetiam. Elertixmiiignctisin. KleotnunaKnctir in. 
durtlon. Imfuetnnre CniidenMorM. AltematlnK < ur- 
rent rirruIlH, Flllon* Kleelriral Mcaaurliilf Inatru 
nionta. Electpomoifnetlr Radintitina. Tl»e Broadenst 
Station Tlie Rceelvlntr .station. Vacuum Tubes. Ra¬ 
dio Frc«iuenry Ampllfleatlftn. Superheterodyne Kc- 
rcivem. U.F. Amplifier and Coll DcHiim. Audio Am¬ 
plification. I-oud Kiieahers, Bjitlory-Operated Uecylv. 
era. INtwer Supply Units. Electric Rwclvers. Auto 
and Aircraft Receivers- l*bonofrrnj>h I'lckupa A 
Syatema. Short-W.ive Ueeeptinn I'hoioelectru- Celia. 
Televlalon. The Antenna and Ground. Tenting and 
Herviciiitf. Sound Million Pictures. Appendixes. 
HriO lU’vicw QiloKtions for Kcli-Study. 



Radio & Technical Pubiishtnq Co.. 

4 5 Afttor Ptace, New York, OePt. RC.77 
n Enci. find S4 for RADIO PHYSICS COl IlSE 
l•ost)>|lld. iForeiKn $4.50) 

(71 1‘lcasc send free circular "I*'*, 
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A NEW 

HIGH QUALITY SWITCH 

The Shallcross Rotary Instrunient 
Swilrhes are designed for high volt¬ 
age, high frequenoy and high insula¬ 
tion applications. 


700 MAC D&Bi •OUltVAAO 

COLLINGDAL€.l>A. 


These switches can be made with 
any number of contact points up to 
fifteen, shorting* or non-shorting, 
can be furnished with suitable in¬ 
sulation for metal panels, ganged in 
two or more decks, Va'* shaft, single 
hole mounting. Ideally suited for 
band switching, high resistance volt¬ 
meters, multi-range instruments, etc. 

Send for Bulletin 530-P for details. 


HALLC ROSS MfG. COMPANY 

CUxttu'al^iUautUnq InitutnunlL, 

Aitui Acctilalc i(0ii(o\L 
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_ DOG» _ 

TEimitJlS: ALSO BULL PUPS. SHIP ANYWHEllE, 

Bob Tonn. Dallas, Teias^ 


SWL CARDS 


SWL CAlll>S. great for llEPORTlNti THE itatlons 
you hear. Bunch of samplrs and RST rhart for five cent 
WIBEF. 16 Stodtbrldxe. Lowell. Masi. 


RADIO COURSES 

RADIO OPERATING: Prepare for Gov*t 
License Exam, # RADIO SERVICING: 
Including Short Wave# AMATEUR CODE 
• ELECTRONICS • TELEVISION # 
Day and Erenlne Clauu— Booklet Upon Bequest 

New York YMCA Schools ^ 

4 W. e4th Strert. N»w York City 


NEW — JUST OUT! 


The world’s only magazine on this subject. Contains 150 
lllustratlms of the latest and best gadgets, novelties, and 
speclalUea. A veriuble gold mine of information which 
you can not get In any other way. 

Every month. GADGirrs ransacks not only America but 
the entire world for Uie newest, moat useful artidoj of 
tilts type. Including the latest gadget and norelty patents. 

I>on*t fail to read the article FORTUNES IN 
GADGETS! Learn liow Inventors become rlcli In Inventing 
or devising sLmide gadgets! . 

If your newsdealer cannot supply GADGETS MAGA¬ 
ZINE send 25c to 

GADGETS Magazine 

n-R HudsM Street, New York N. Y. 


—WHILE THEY LAST!— 

12" Magnavox Speakers with Curvilinear 
Cone—900 ohm field. Complete with output 
transformer to match a single $A.89 
Pentode Tube (47. 2A5. etc.) ^ 

No COD Shipments—Shipping Wt. 8 IbSi 

ITrtf* lor Our iVeset Spring Flyer 

ARROW SALES COMPANY 

631 WASHINGTON BLVD.. CHICAGO. ILL, 


CLASSIFIED ADVERTISEMENTS 

Advertliements In this lectloo are inserted at the 
cost of twelve cents per word for each Insertion— 
name, initials and address each count as one word. 
Cash should accompany all classlfled advertise- 
menu unless Placed by a recognized advertising 
agency. No less than ten words are accepted. 
Advertlslug for the August, 1937. issue should bo 
receivM not later than Monday. June 7* 1937. 


BUILD THE RADIO-CRAFT 1937 CAR-RADIO RECEIVER 

(Continued from page 28) 


before insLilIint;. 

Drill and cut the chassis. Then install and 
wire in all components except the R.P. assembly. 
Put the variable condenser and the oscillator 
padders in place, at least, as these itenrui 
cannot be installed after the coil assembly has 
been bolted-in. Wire up both R.F, and mixer 
sockets completely, too, as it will be almost 
impossible to do so with the coil assembly pre¬ 
venting accesflibility of terminals. 

Do not elevate the tuning condenser more 
than %-in, above the chassis, as it will touch 
the top of the cabinet. Rubber faucet washers 
will lift the component just about the right 
amount and will be quite advisable as a means 
of taking up shock and preventing condenser 
plate vibration and microphonics. 

Install both the specified dial (if it is desired) 
and the gear reduction unit for the remote con¬ 
trol on the condenser's %-in. shaft—making sure 
that both are of 6-1 ratio. Place the front panel 
in proper line and secure it to the chassis by 
means of the audio volume control shaft nut 
and a couple of machine screws. Bolt the 
genemotor (or the substituted vibrator power 
supply assembly) securely inside the cabinet 
and to the left, leaving room for connections 
from the sockets and male receptacle on the 
front panel. Proper hookup data for sockets, 
chassis, and power supply of either type are 
given in one of the accompanying diagrams. 

THE VIBRATOR POWER SUPPLY 

It might be noted that complete vibrator-type 
power supply assemblies are available which 
will give up to 100 ma. at 300 V. and may be 
substituted for the genemotor specified if the 
builder prefers. Both the genemotor and the 
vibrator units will afford excellent service if 
well made and adequately rated. 

To those builders who desire to use a single 
pentode audio stage and a vibrator job affording 
the required power for the complete receiver 
(about 60 ma. under such conditions), some 
vibrator data will be weltome. One such vibra¬ 
tor is pictured, and information given now will 
relate to that particular job as shown. 

Figure 6 gives the circuit and component 
values. This type of power supply system is of 
the self-rectifying type, is compact, exceptionally 
efficient, and affords long vibrator life. It will 
supply approximately 250 V. at 50 ma. of 
filtered D.C. power when connected to a storage 
battery delivtjring 6.3 V. at the center-tap of the 
transformer primary. If a somewhat higher 
voltage is required at considerably lower current 
it would simply be necessary to adjust the load 
conditions of the receiver so that lower current 
would be drawn from the pack, (The most 
advisable thing to do would be to reduce the 
Current drain of the 6F6 pentode.) If. on the 
other hand, a higher current on the order of 
60 or 70 ma. is required, the receiver circuit 
might be left "as is." with some slight decrease 
in **B" voltage below 250 the result. 

If such a vibrator supply is required, measure¬ 
ments should be taken with an input voltage of 
6.3 at the transformer center-tap. It may be 
necessary to have the battery on charge to 
obtain this voltage, but if a charger is not 
available and the input voltage at the center-tap 
is 6 V. or 5.7 V. output voltage and current 



Fig. 4. Int^rfaranc* suppression (A and B) and a 
noise suppressor (C). 


will be 5 and 10 per cent lower than normal, 
respectively, and calculations of performance 
may be still made by correcting readings by 
the 5 or 10 per cent. 

ADJUSTMENTS 

1. Connect the receiver to a "B" battery power 
supply or A.C. pack designed to give 250 to 
300 V, D.C. at 100 ma. Match the speaker prop¬ 
erly to the output transformer, add an antenna, 
switch to the broadcast band and align the I.F. 
to 456 kc. If signals are heard we are ready to 
trim the high-frequency stages. 

2. Alignment: Broadcast—align at 1.600 kc., 
pad at 600 kc.; Middle Freq.—align at 6,000 kc.» 
pad at 1.800 kc,; Short-Wave—align at 18,000 kc, 

3. Substitute genemotor or vibrator power 
supply. Note total current drain and output 
voltage at no-signal, low-signal, and high-signal 
levels. If current drain on^ peaks at high level 
exceeds 100 ma., increase 6C5 driver bias until 
the strongest local signal will not cause this 
drain. 

4. Install the receiver in a car. if only tem¬ 
porarily. Note whether or not vibrator or gene¬ 
motor noise is in evidence when the receiver is 
operating on the higher-frequency bands. If 
such noise is heard, remove the receiver and add 
such auxiliary audio filter components as are 
necessary to effective suppression of the un¬ 
wanted impulses. Generally an additional 8 mf, 
condenser from "B plus'* to ground will do 
the trick—but if this alone isn't sufficient a 
dual electrolytic and a filter choke of 400 ohms 
or so value and designed to pass the current 
which our receiver draws at full-signal may 
be required. 

It will be found that every precaution must 
be taken to thoroughly suppress ignition and 
other car electrical system interference if satis¬ 
factory performance is to be had on the higher- 
frequency bands. Wheel-static suppressors, the 
usual spark plug and distributor suppressors* 
the usual filter condensers at the coil and am¬ 
meter. etc., and all the other more or less 
customary items may be employed. Desirable 
and additional items are a dome light filter and 
filters in both the antenna and "A" feed leads. 

Building this receiver is going to be quite a 
job. But don't let that scare you. It will work 
with surprising efficiency when in operation and 
will be well worth the business of constructing 
it. Further, we can guarantee it to meet every 
requirement of that exacting customer who 
wants "the bestest of the besta." as Ben. Bernie 
would have it. 

STATIC SUPPRESSION IN 
ALL-WAVE CAR-RADIO SERVICE 

There are 4 general types of interference met 
with in auto-radio service—three of which be¬ 
come of increasing seriousness as the tuning 
range of the receiver is extended to and through 
the higher frequencies. 

(1) The first of these is that caused by high- 
tension spark discharge, generator commutator 
arcing, low-tension breaker point noise, dome- 
light radiation, and spark static from wind¬ 
shield wipers, clocks, heaters, fans, and various 
motor-driven and electrically-powered items con¬ 
stantly or occasionally used in the car. The 
usual spark suppressors, distributor suppressor* 
coil- and other high- and low-tension bypass con¬ 
densers. and dome-light filter which are cus¬ 
tomary to the average good B.C.L. band set 
installation will, if they are at all effective, work 
well regardless of the frequencies to which an 
all-wave job tunes. Proper shielding of antenna 
lead-in and nearby low-tension lighting wires 
helps here. 

(2) The second is metal-to-metal noise caused 
by poor connections throughout the auto chassis 
and body and calling for extra-careful attention 
where short-wave stations are to be received with 
a high-sensitivity receiver such as this Radio* 
Craft 1937 Car-Radio Receiver. The shielding 
and bonding which are required to eliminate 
last traces of ignition interference will help in 
suppressing this type of noise but, as we have 
just stated, unusual care must be exercised to 
insure against any possibility of both ground- 
to-ground "scratch” and any difference of 
potential between various metal parts. Flexible 
bonding from bulkhead to motor block and drive- 
shaft torque tube, from bulkhead instruments to 
radio-set mounting bolt, and from all free metal 
parts to a common ground point may be re¬ 
quired. B« very carefvl vnth bonding, and if 
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good ignition noise suphression has Item i ffevtrd 
and the antenna {» proj>erfif shirldt'd, no more 
noisi’ will he eneountervd on short waius than 
that brought in on the average home aU*wtive 
rt eeivi^. 

(3) The third is .static interference made 
apparent only when the car is in nr^otion, which 
Ls cauaed by road-surface, wheel, an<l tire fric¬ 
tional-electricity discharire, and which really 
makes one sit up and take notice <lurin^ short¬ 
wave reception. Torque tube and muffler tjiil 
pipe prrounds will be imperative here, ns well 
as some sort of effect I ve means of jrroiindinK 
the transmission. Wheel-static euppre^sora, in¬ 
stalled in all 4 wheels as shown in Fig. 4A 
(mounted on .standard dust caps within the 
regular hub cap.s), will eliminate tire static. 

(4) The fourth is interference in the form 
of genemotor or vibrator power supply “hash.** 
&)me of this type of noise may be eliminated by 
increasing the size or number of audio filter 
components in the **B plus*' lead from power 
pack to receiver. Such increa.se is not always 
effective, however (larger than customary audio 
filter chokes may be for that matter inadvisable 
with heavy “B" current drains and because of 
increa.sed voltage drop across them and lower 
*'B“ output), and it is therefore advisable to 
secure or build a power supply which in itself 
is very carefuUg filtered, say to give proper 
service with 5-meter receivers. Must of the 
noise is more appart^nt than actual (so far aa 
its source at the dynamotor or eliminator is 
concerned), and is really set up by radio-fre¬ 
quency disturbances which get into the 6 V. 
input and *‘B plus’* leads to the receiver. Noth¬ 
ing under the sun but R.F. choke.s will help 
hi re, an<l it is suggested that one be placed in 
the “B plus” wire from the power unit to the 
set proper, with perhaps an additional 4, H or 
12 mf. filter capacity directly acni.s.s the supply 
output. Such a choke may be any convenient 
item of guaranteed effectiveness at all fre¬ 
quencies to which the receiver is to tunc an«I 
of current carrying capacity something greater 
than full receiver drain at full output. Radio- 
frequency chokes in both “A’* battery lead.s to 
the power unit may be required, each built to 
carry 10 A, or so and effective at least on the 
shorter wavelengths^ where R.F. interference 
is found to be of high order in sum total clfect. 
See Fig. 411. 

There is no reason on earth why an all-wave, 
high-gain receiver, connected to a suitable an¬ 


tenna, will not give excellent performance in 
automobile service provided the suggested pre¬ 
cautions are taken to eliminate static and other 
interference. 

With the antenna groundiHl, the set should 
run perfectly quiet. With the antenna connected 
proi>erly, noise should be found (that picke<l up 
from other than strictly local sources) and may 
be suppresscxl by trimming the antenna circuit 
to resonance somewhere in the noisiest short¬ 
wave band (say the regular short-wave bund) 
and by careful alignment of the tuned circuits 
on ALL bands. Peak efficiency in the R.F, stage 
will always bring up the signal-to-noise ratio, 
of course, and it might be advisable in some 
instances to remove the A.V.C. from this stage 
so that the tube used with it will operate at 
all times at full conductance. The use of a 
simple noise suppressor circuit in the receiver 
might be a very desirable added refinement. 
Figure 4C show.s such a circuit—easily adapted 
to the Uadio-Craft 1937 Car-Radio Receiver, 

LOCAL REGULATIONS 

Some city or state ordinances prohibit the 
operation of car-radio receivers in certain por¬ 
tions of the frequency spectrum below the 
broadcast band—those used or reserved for 
police mobile communications in particular. It 
will be wLse for the builder of an all-wave auto 
job to make sure of local regulations—or, of 
course, state laws—before constructing his re¬ 
ceiver, and to then eliminate such coils as would 
tune to the prohibited bands, or to make such 
changes us would prevent these coils from tun¬ 
ing to the “taboo” points. A.s the most interest¬ 
ing band is the regular short wave, tuning from 
19 to 50 meters approximately, and as this band 
W’{>uld hardly be affected (make sure of it, how¬ 
ever!), We can still have our all-wave receiver 
anil do away with the intermeiliate band entirely. 

It is of course advised that the user of an 
all-wave car-radio set play around with the 
.short-wave banils only when the car is not in 
motion—or where circumstances are such as to 
permit his giving entire attention to the wheel 
and the road. "Fishing for DX” while driving 
is a dangerous and altogether improper busine.ss, 
and the writer of this article wants to go 
ilefjnitely on record as to the great importance 
of that fact, “Safety of the road”—for the 
driver anil for the “other fellow”^—mu.st com¬ 
mand every attention, recognition, and respect. 


TEST EQUIPMENT FOR THE SERVICE MAN 

((Continued from page 29) 


TUBE TESTER 

Employs an Pmglii<h-reuding fan type meter 
with “Bad-?-Cood’' scale. This unit which i.s 
light and compact for shop or (irld usi‘, che<*ks 
all 4, 5, 6, 7 small and large, octal and most 
transmitting tubes with an emission test, A 
neon short test is Included. 

Isjw cost con.si8tent with dependable operation 
is the feature of this instrument. 

(Superior Instrument Co.) 

(1416) 

5,000 OHMS VOLT METER 

A high-resistance A.C. and D.C. meter having 
scales of 0-3-30-300-900 V. A.C., 0-3-30-300-900 
V. D.C., 0-300 microamperes, 0-3-30-300-600 ma. 
D.C., db. power-level scale, direct reading, 
0-10,000 ohms, 0-10 mi*g. ohmmeter, all housed 
in a handy case 7':: x 3 x ins. deep and 


having a spoidal high-tnrquc movement and 
hullt-in test leads. A handy unit for the Service 
Man anil p.A. technician. 

(Million Radio & Television Labs.) 

(1417) 


A.C.-D.C. SERVICE OSCILLATOR 

A 6-band signal generator covering the fre¬ 
quencies from 90 kc. to 31 megacycles. The 
tubes are external to the case and the line-drop¬ 
ping resisti»r is in the line cord so that the in¬ 
terior of the case is not heated by these units. 
This in<'rea.ses the stability of the instninienl over 
other makes which have the tubes and resistor 
near the coils where they can be raised in tem¬ 
perature. A separate 400-cycle oscillator provides 
modulut ion. 

(Delta Radio Co*) 

(1418) 




Low-cost tube checker. (1416) 


Volt-ohm-current meter. A power 
level scale directly in db. is in¬ 
cluded for power measurements. 

Stable signal generator, (1418) ■ 
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Smooth Sailing 
with TUNG-SOL 

Every retail advantage which the 
radio dealer has ever hoped to find 
is included in the TUNG-SOL 
CONSIGNMENT PLAN: No cash 
investment at any time—an ade¬ 
quate, up-to-the-minute stock—full- 
profit protection—and remittance 
only after tubes are sold. 

You may have the required quali¬ 
fications to join the thousands of 
Tung-Sol Retail Agents who are 
making real money selling radio 
tubes. Write for name of your near¬ 
est Tung-Sol wholesaler. 


TUNG-SOL 

*0omi-flour radio 

TUNG-SOL LAMP WORKS, INC. 
Radio Tube Diviiion, NEWARK, N. J. 


COMPLETE 

STancOR 


KIT 




STANDARD 

TRANSFORMER 

CORPORATION 

ISD UAiKHAWIf mm - CHIUDC 


I 

4 OSCILLATORS 

* Straight 
Pentode 

* Tritet 

* Jones 

* Bi-Push 
2 SUFFER 

DOUBLERS 

* Triode 
*Dua] 

Triode 
4 AMPLIFIERS 

* Single 
Trmde 
(T20 or 
Type 10) 

* Push-Pull 
Triode 
(T20 or 
Type 10) 

* Sui^k 
Pentode 
(RK.39 
etc.) 

* Push-Pull 
Pentode 
(Bi-Push) 
Porty-Eisht 

CombiaaiioQft 


48 CIRCUIT 

COMBINATIONS 
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DESIGNED for PERFORMANCE 

Newest enKIncorinK features are Incorporated la 
tlie 19»8 line of ACA High-Fidelity Amldlllers. 
Models for all applications. Power outputs ranging 
from 10 to 1000 Watts. Arallalde in poFrublc. semi- 
portabl6» mobile and permanent iXstema. Special 
universal ampliflers olHTate from 6 volu D.C. or 
110 volts A.C. Backmdby a 5 Yeatr Guarantee, 

Write for FREE latest catalog 

Mr, A, C. Skaney will gladly kelp you plan 
any type of F.A, inetaUation. Send complete 
detaiU for free expert advice. 

AMPLIFIER CO. of AMERICA 

37 WMt 20th Street New York, N. V. 


ELECTRIC EYES 

Be the first tn your community to Install electric ^e 
devices and reap a rich reward. Simple electric eyes for 
openlnR doors, announcing people in offices, safety prti- 
tection across doorways and many other uses can t»e 
bougnt at low cost. Siq.qO cash with order or C.O.D. 
brings you a marvelous electric eye complete with 
caecum photo cell. 0}>erntes from 110 volts AC or DC. 
Money t>ack guarantee, tf not satisfied return unit to 
us In good condition within 10 days and money will l>e 
refunded. We can supply photo electric equipment for 
any purpose, sorting marines, grading machines, traffic 
counters, laundry counters, oil burner safety contrt>ls 
and many other devicea. A postcard wilt bring complete 
information for any special applications. 

ELECTRONIC PRODUCTS COMPANr, St. CNirles, Illinois 




Majestic & Qrlgsby-Gruiiow. original and genuine factory 
radio and refrigerator service. We have iiurcliased all of 
the assets formerly belonging u> Grlgsby-Grunow. All part^. 
service replacement units will carry regular factory, 
guarantee. Buy only through our authorized distributors, 
dealers or ourselves. GENUINK MAJESTIC FARTS & 
TUBES. Write for price)!. G & G GENUINE MAJESTIC 
REFRIGERATOR & RADIO PARTS SERVICE. 5801 
Oiekins Avenue. Chicago. Illinois. 


Use The 
Word 


Play Safe! 

NOKOIL 

When Ordering 

Permanent Magnet Speakers 





llAoiu.s 54 Off! 

Buy direct. New line of ZEPHYR 
WORLO<WtOE albelectric. bat¬ 
tery and auto radio*. 5 to 15 
tube*. All latest feature*. 
at WHOLESALE PRICES. MONEY- 
back guarantee. Earn extra 
money with our 
Plan. Write for FREE CATA» 
LOGUE. 


ZEPHYR RADIO 

13141 HaBlIloeAit. 


COMPANY 

Oelioil, Mldilzin 


—BEAM POWER KITS—| 

Tbew baalc fully ahlelded unite will enable you to 
conatruct ihe latest fll.O Beam I'ower AmpbfierM 
utilising Inverse feedback. Circuit diagram aupplled. 

32-WBtt power Transformer.53.95 

universal Output Transformer. 2.2S 

Input Push-pull Transformer. 1.95 

First Filter Choke. 1.85 

Second Filter ChOhe.TS 

Order direct from f/it* lidtt 
SPECIAL transformers prOMPLTY BUILT TO 

ORDER—SEND SPECIFICATIONS FOR PRICES. 

INTERNATIONAL TRANSFORMER COMPANY 

39 West 20th Street New York City 


Ills OIJK AfiKXT! 


BIG PROFITS FOR RADIO MEN 

p a Sell our complete line of 16 MM and 

bargain 35 mm motion picture equipment for 
li^tS theatre*, institutions, club* and home 
SENT UM- We have everythinfl. Tremandoo* 

PREE! "beral proflts. Write TODAY, 

S n C 636-RA Eleventh Ave., N.Y.C, 

• U. O. » CABLE—S080UND. N.Y. 


BOOK REVIEWS 

iiiiiiiiiiiniiiiiiMiiiiiHiiiiiniiiiiiiiiniiiiiiiiiniuiiiiiniiiiiiiiiHiiiiHiiiMiiiiHiiiii 

RADIO SERVICING, by M. N. Bcitman. Pob- 
linhed by Supreme Publications. Size. SVs x 11 
ins,, 17 pages. Price, 50c. 

This book contains short-cuts and money¬ 
making ideas and undoubtedly will interest many 
beginners in radio servicing. This publication 
is of little interest to expL^rienced Service Men. 
as the chapter headings indicate: 100 Common 
Radio Faults ; Tuning Mechanism Out of Order: 
Condenser Replacement; Power Transformers: 
Alignment Adjustment; Money in Moderniza¬ 
tion : Extra Speakers Present Real Money Mak¬ 
ing Possibilities; Public A(ldres.s Offers Real 
Profits to Service Men; Tube Testers. 


RADIO SERVICE BUSINESS METHODS, by 
John F, Rider and J. Van Newenhizen, Published 
by RCA Manufacturing Co.. Inc. Size, 6 x 9V4 
ins.. 218 pages. Price, $3.00. 

Here is the first authoritative volume to 
analyze and explain the best known present-day 
methods and procedure of conducting a radio 
service business. Primarily the authors seek to 
help the radio service engineer, unfamiliar with 
bookkeeping, maintain an orderly accounting 
system which will keep him constantly informed 
of his financial progress with the minimum ex¬ 
penditure of lime and effort. This book was 
originally offered as one of the units of a 3- 
Point Service System Plan which was designed 
to help the radio Service Man get more business, 
simplify his handling of it and organize his 
procedure. Undoubtedly, for many this book will 
mean the difference between a success or a 
failure in independent radio servicing. 

Part I, by John F. Rider, contains 6 chapters 
discussing practical angles of managing a serv¬ 
icing business. Part II, by John Van Newenhizen, 
contains a foreword and 9 chapters on proper 
accounting procedure. A 5-page index of Part 
II is included. The author of Part I is a well- 
known technician. The author of Part II is an 
accountant and auditor of long experience in 
the radio field. 


FOUNDATIONS OF WIRELESS, by A. L. M. 
Sowerby. Published by Iliffe & Sons, Ltd* Size 
5 X 7Y> ins., 260 pages. Price, approx. $1.25. 

Although this vtilume is by an English writer 
the radio man will have no dilhculty in *‘trans- 
lating*’ the text into the more familiar "Ameri¬ 
can" in which "valve** becomes vacuum lube. 

I etc. Of special interest to your review editor was 
the considerable amount of information the 
author has been able to compress into the limited 
number of pages in discussing the design factors 
involvefi in radio receiver design. Anyone adding 
this book to their technical library will be re- 
j warded with a reference work that contains all 
the fundamental information necessary to the 
proper design of efficient radio receiving equip- 
1 ment. 

The table of contents is much too exten.sive 
for reproduction in its entirely hero, but, the 
complete contents of a representative chapter 
are given below. 

The Superheterodyne and Its Fre<iuency- 
Chjitiger: Need for Selectivity; Principle of 
Superhet.; Principle of Frequency-Changer; 
Two-Valve Fre<iuency-Changer; Single-Valve 
Frequency-Changer; Conversion Conductance; 
Oscillator Ganging ; Whistles. 

This book is a little too technical for the 
out-and-out beginner inasmuch as the author 
credits the reader with at least a nodding ac¬ 
quaintance with technicalities. The book has 
appeal mainly as general reading and reference 
for the technician who has graduated from the 
kindergarten stage. The author’s use of 
corollaries is most intriguing. 


NOVEL RADIO ITEMS 

(Continued from page 32) 

flashlight portion uses 2 cells. The pencil-end 
switch will lock closed. (1387). 


Distributor-Suppressor Lighter. Any radio man 
would be fooled by the realistic appearance of 
this, seemingly, distributor-type "interference 
suppressor.*’ Remove the top-half shell, though, 
and it*8 ready to be flipped into flame. (1388) 


ADVERTISERS' 

INDEX 


A 




Allied Radio Corporation. 




American MlcTo|,»jonc Company- 



...61 

Amperite Corporation. 




A 111 purler Co. of America. 



...64 

Amplitoiic Product Company. 




Arrinv Sales CompaiU'. 




0 

Tlie Brush Dcveloiinient Co.. 



.. .44 

C 




Central Radio Laboratories. 



...39 

t ladsitled Sootion... 




Cnriiell- Dubllier Corporation. 




Cornish Wire Coinpaii>. 




Coyne Electrical Sdiod. 



...41 

D 




Iiclta Radio ('onil>any. 




E 




i'Uoctnid. Inc... 



...52 

KltHirlc Institute. 



...51 

Klei-trunic l*roducts Co.... 




G 




r, & G Genuine Majestic Rerriaerator 

and 






Gadfteta Magazine.. 



...58 

General Cement Mtg. ('umpaiiy... 




The Goldak Company. 




(•'oldentone ILiilio Company. 




Greiipark Company. 



...51 

H 




llammarlund MfS. Company. 




llygrade-Sylvania Corp. 




1 

International Radio CoriMir:il!o<i.. 



...42 

Iiitcrnulional Traiibromier Co. 




K 




Kcn.'on Tran.fnrin.r (V>.. Inr. 




liiNtel Knickerbocker. 




L 








Lincoln Engineering School. 



...56 

M 




Medraw-lllll Book Company. 



...53 

Metal Caai I'roducts Company.... 



...55 

.MilliiHi Radio & Television Luba. 



...44 

Moduli . 



,.42 

N 




National Radio Tnstituto... 




iiituil Sf'hiMiI.'i. 



....52 

National Union Radio CorP. 




New Yolk Y.MC.\ Schools. 




P 

Tlie ITan Shop .. . 




R 




RCA Institutes. Iiio.. 




1(C.\ Manurarlurlng Go. 




Radio & Toclinlcal Tub. Co. 



•iJ. 57 

Radio & Television Institute. 




Radio Aniulifler Liiba.. 




Radio Circular Oxnpeny. 



....3H 

Radio City I'roducts Co. 








Radio Service institute. 



....41 

Radio Training Aasoc. of America. 



Raytheon riixluclloii Corp. 



. ... 10 

Readrlte Meter Works. 




UoraiiiKton Rand, liic. 



.. . .52 

Rex Amplifler Systems Co. 




John Hitlor* 



....56 

s 




.SIiailcro»s .Mfg. (Vmpaiiy. 



....57 

Solar 3irg. rVanpanv.. 



. ... 40 

snrayborry Academy of Radio- 

. .Imide Back L'ovcr 

Htaiulard Transformer Corp. 




Supreme Instruments Corp. 

Inside 

1 Front 

Cover 

T 




1 f UT .-. 





Rjidlo Ini'.. 



....50 

Triplett El^. Instrument Cu... 



... .49 

Try-Mo Radio C-o., Inc. 




Tung Sol Lamp Works. Ine. 




U 




Universal Mlnuphone (b.. LtcL. 




W 




The Webster fbmpany. 



..,.43 

WcllworUi TPradlng Company... 




Weston Electrical Inairument Corp. 


tbver 

Wholesale Radio Service Oimpany. 



Wright. UeOostor. Inc.... 


52. 56, 

63. 64 

z 




Zephyr Radio Company. 




(While every precaution is 

taken to : 

insure 

accuracy, we cannot guarantee 

against the 

Dossibility of an occasional 

change or 

omi3- 

Sion in the preparation of this index.) 



Please Say That You Saw It in Radio-Craft 


i 






















































































































ON THE MOST SENSATIONAL 
HOME TRAINING PLAN IN THE HISTORY OF RADIO 



Make Me Prove that YOU Can Make Good in RADIO 

MY TRAINING 
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A hew 

CONCEPTION IN 
COUNTER TUBE SELLERS! 

Entirely different! Commands instant attention in this striking, 
polished solid wood case. Conveys to customers the impression 
of true, scientific accuracy. Instrument also fits the single and 
combination carrying cases. Quickly interchangeabje. fioie the 
new Weston rotator-type tube chart. You your tube 

instantly. Charts easily replaceable. 


4, Improved noise test . . all electrodes. Neon 
short check . . while tubes ore hot. Cathode 
leakage test. 

5. Wired for rotating filaments . . spare socket . . 
obsolescence forestalled! 
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construction! Real luggage handles. 
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tance . . big, sensitive meter. 
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